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(57) ABSTRACT

Invention provided for efficiently transmitting energy to a
target for producing an overall effective result for applica-
tions comprising power transmission and communications.
Wherein, first, a source of electromagnetically intense
coherent radiation and an interferometer produce a beam of
electromagnetically neutralized radiation. The neutralized
beam comprises forward propagating photons or forward
propagating electrically charged particles which have asso-
ciated forward traveling waves which superimpose and
destructively interfere to an extent, and have oscillatorily
time-varying electromagnetic fields which cancel to a cor-
responding extent. Then, second, the electromagnetically
neutralized beam is coherently transmitted through trans-
mission apparatus to a target which then, third, utilizes the
transmitted beam. Wherein, the adverse electromagnetic
interaction of the neutralized beam with electrically charged
particles comprised in the transmission apparatus and the
adverse electromagnetic effects of transmitting energy are
eliminated in direct proportion to the destructive interfer-
ence in, and the respective intensity eliminated from, the
neutralized beam during transmission.

4 Claims, 19 Drawing Sheets
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1
ENERGY EFFICIENT METHOD OF
COHERENTLY TRANSMITTING
ELECTROMAGNETICALLY NEUTRALIZED
RADIATION PRODUCED WITH
DESTRUCTIVE INTERFERENCE TO A
TARGET

BACKGROUND OF THE INVENTION
Field of the Invention

In general, the field of the present invention pertains to
methods of transmitting energy. More specifically, the scope
of the field of the present invention includes methods of
transmitting energy for power transmission, and methods of
transmitting energy in the form of signals for communica-
tions.

PRIOR ART OF THE INVENTION

In general, prior art pertinent to the present invention
includes certain basic principles of the wave-particle duality
of quantum mechanics. Wherein, in quantum mechanics, a
beam of radiation (i.e., a beam of wave-particle behaving
entities in significantly large quantities in quantum mechani-
cal terms such as, for example, a beam of quanta of
electromagnetic radiation, a beam of propagating electrons,
or a beam of propagating protons which comprise particles
in significantly large quantities in quantum mechanical
terms) can electromagnetically interact with electrically
charged particles comprised in a medium in which the beam
is propagating in direct proportion to the time-averaged
energy flux density (i.e., the intensity) of the beam while the
beam is propagating in the medium. Such electromagnetic
interaction of a beam of radiation with a transmission
medium can be adverse such that a beam of quanta of
electromagnetic radiation can suffer adverse electromag-
netic-based scattering and/or absorption by particles, which
comprise electrically charged particles, in a respective trans-
mission medium; or such that a beam of electrically charged
particles can suffer adverse Coulomb force based collisions
with electrically charged particles in a respective transmis-
sion medium.

For the purpose of describing the present invention in the
patent disclosure herein, a beam of radiation is considered to
be totally electromagnetically neutralized when a beam is
associated with coherent, forward traveling waves which are
superimposed totally out of phase so as to produce total
destructive interference and total cancellation of the corre-
spondingly associated electromagnetic fields. While, a beam
of radiation is considered to be partly electromagnetically
neutralized when a beam is associated with coherent, for-
ward traveling waves which are superimposed partly out of
phase so as to produce partial destructive interference and
partial constructive interference, and so as to produce partial
cancellation and partial reinforcement of the correspond-
ingly associated electromagnetic fields. Wherein, the elec-
tromagnetic interaction of a beam of electromagnetically
neutralized radiation with electrically charged particles com-
prised in a medium in which the beam is propagating is
eliminated in direct proportion to the destructive interfer-
ence in, and the corresponding time-averaged energy flux
density which is eliminated from, the neutralized beam
during transmission in the medium. (Note that the electro-
magnetic neutralization of a beam is considered to include
the electric charge neutralization of the electrically charged
particles in the electromagnetically neutralized beam in
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direct proportion to the corresponding electromagnetic neu-
tralization of the beam when a beam of electromagnetically
neutralized electrically charged particles is applied.)

Now, more specific prior art pertinent to the present
invention includes, for example, prior art which applies an
interferometric system comprising a source of intense, for-
ward propagating radiation and an interferometer in order to
“eliminate energy” from the respective prior art system (e.g.,
prior art which applies an anti-reflecting thin film system in
order to eliminate glare or, in general, back reflections from
the prior art system). In contrast, for its own respective
applications, the present invention applies a source of elec-
tromagnetically intense, coherent, forward propagating
radiation and an interferometer for producing a beam of
electromagnetically neutralized radiation which is applied
for transmitting energy from one location to another location
where there is a target, such that energy is transmitted in an
energy efficient manner (i.e., such that energy is conserved
within the beam during transmission), and then, in due
course in the present invention, the transmitted energy is
utilized by the target in order to produce a result in an overall
effective manner.

Accordingly, in some generalized preferred embodiments
in which the present invention is applied for the transmission
and subsequent utilization of energy in an effective manner,
apparatus provided, which comprises a source of electro-
magnetically intense, coherent, forward propagating radia-
tion and an interferometer, produces a beam of electromag-
netically neutralized radiation which is, then, coherently
transmitted by transmission apparatus to a target comprising
a utilization apparatus. In which case, the adverse electro-
magnetic interaction of the electromagnetically neutralized
beam with electrically charged particles comprised in the
coherent transmission apparatus is eliminated in direct pro-
portion to the time-averaged energy flux density which is
eliminated from the electromagnetically neutralized beam
during transmission, such that the adverse electromagnetic
effects of transmitting energy are eliminated in direct pro-
portion to the extent to which such adverse electromagnetic
interaction is eliminated. Then, in due course, energy is
transferred from the transmitted beam to the utilization
apparatus in order to produce a result.

Prior art pertinent to the present invention for power
transmission includes, in particular, electrical power trans-
mission systems which apply electrical conductors (e.g.,
copper wire, copper cable, or superconductors) for conduct-
ing electricity for power. Wherein, copper wire and cable
related prior art systems both have disadvantages which
include energy inefficiency due to power attenuation. While,
in particular, copper cable related prior art power transmis-
sion systems have disadvantages which include energy
inefficiency due to transmission loss, dangerously high elec-
trical voltages associated with relatively high voltage power
lines, adverse antenna-based effects (including the adverse
production of extra low frequency, i.e., ELF, electric and
magnetic fields; and adverse electromagnetic interference
effects), and have the disadvantage of a relatively high cost
as pertains to, for example, the cost of applying copper cable
of relatively high purity and the cost of insulation. While
still, superconductors, in particular, require relatively high
amounts of energy for cooling in order to transmit energy for
power in a relatively high energy efficient manner.

The application of the present invention for power trans-
mission applies a method which produces a beam of elec-
tromagnetically neutralized radiation which is, then, coher-
ently transmitted to a power utilization apparatus without the
adverse electromagnetic interaction of the neutralized beam
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with electrically charged particles comprised in the coherent
transmission medium (e.g., coherently transmitting air filled
tubing) in direct proportion to the time-averaged energy flux
density which is eliminated from the electromagnetically
neutralized beam during transmission. In which case, the
adverse electromagnetic effects of transmitting energy for
power such as energy inefficiency due to power attenuation,
relatively high voltages, and certain adverse antenna-based
effects (as aforementioned with respect to the prior art) are
considered to be decreased with the application of the
method of the present invention. While furthermore, the
high cost of making a power conveying medium is consid-
ered to be reduced with the application of the method of the
present invention by, for example, applying air filled tubing
instead of copper cables and superconductors as applied in
respectively related prior art power transmission systems.
Wherein, nevertheless, the present invention provides for a
form of electromagnetically “resistance-less” or “low-resis-
tance” power transmission depending upon if the applied
beam of electromagnetically neutralized radiation is totally
or partly electromagnetically neutralized, respectively.

Prior art pertinent to the present invention for wireline
communications includes copper wire, coaxial cable, and
fiber optic communications systems. Wherein, such prior art
communications systems have disadvantages which include
the following: a) signal attenuation by the respective trans-
mitting medium, which disadvantageously causes the unnec-
essary need for relatively high power transmitter output
and/or the need for unnecessary signal amplification (or also
regeneration); b) the exclusion of bandwidth in terms of
frequencies due to signal attenuation by the respective
transmitting medium; ¢) a loss of bandwidth due to rela-
tively slow signal propagation speed, which in the case of an
optical fiber, for example, is due to a relatively high refrac-
tive index of an optical fiber compared to the air filled tubing
which is applied as the transmitting medium in some pre-
ferred embodiments of the present invention; and, with
respect to fiber optic communications systems in particular,
a prior art fiber optic communications system has the
disadvantage of d) the relative high cost of making and
deploying optical fibers.

The application of the present invention for wireline
communications applies a data-encoded beam of electro-
magnetically neutralized quanta of electromagnetic radia-
tion which is coherently transmitted to a receiver without the
adverse electromagnetic interaction of the neutralized beam
with electrically charged particles comprised in the coherent
transmission medium (e.g., air filled tubing or optical fiber)
in direct proportion to the time-averaged energy flux density
which is eliminated from the electromagnetically neutral-
ized beam during transmission. Wherein, the adverse elec-
tromagnetic effects of transmitting data for wireline com-
munications are eliminated in direct proportion to the extent
to which such adverse electromagnetic interaction is elimi-
nated.

In which case, for example, signal attenuation is elimi-
nated in direct proportion to the time-averaged energy flux
density which is eliminated from the coherently transmitted
beam of electromagnetically neutralized quanta of electro-
magnetic radiation during transmission so as to increase the
distance a signal can travel without being amplified (or also
regenerated), such that the need for relatively high trans-
mitter power output and/or the need for signal amplification
(or also regeneration) is eliminated to a directly proportional
extent, and such that the bandwidth (in terms of frequencies)
which is available for signal transmission is increased.
While also, the refractive index of the transmitting medium
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can be decreased with the application of air filled tubing as
the transmitting medium relative to, in particular, an optical
fiber, such that the speed at which a signal travels can be
increased, and therefore the bandwidth (in terms of the speed
of data transmission) can be increased. While, moreover, the
present invention is considered to eliminate some of the cost
of making and deploying a conveying medium for high
bandwidth data transmission in wireline communications in
preferred embodiments where air filled tubing is applied
instead of, for example, optical fiber, and thus eliminate
certain complications in, for example, the so called “last
mile problem.”

Other prior art pertinent to the present invention for
communications includes wireless communications systems
for transmitting electromagnetic radiation for data transmis-
sion. Wherein, such prior art communications systems have
disadvantages which include signal attenuation by the trans-
mitting medium comprising air, which disadvantageously
causes the unnecessary need for relatively high power
transmitter output and/or the need for unnecessary signal
amplification (or repeating), and thus also disadvanta-
geously excludes bandwidth (in terms of frequencies) due to
signal attenuation by the transmitting medium.

The application of the present invention for wireless
communications applies a data-encoded beam of electro-
magnetically neutralized quanta of electromagnetic radia-
tion which is coherently transmitted to a receiver without the
adverse electromagnetic interaction of the neutralized beam
with electrically charged particles comprised in the coherent
transmission medium, which includes air, in direct propor-
tion to the time-averaged energy flux density which is
eliminated from the electromagnetically neutralized beam
during transmission. Wherein, the adverse electromagnetic
effects of transmitting data for wireless communications are
eliminated in direct proportion to the extent to which such
adverse electromagnetic interaction is eliminated, e.g., sig-
nal attenuation is eliminated in direct proportion to the
time-averaged energy flux density which is eliminated from
the coherently transmitted beam of electromagnetically neu-
tralized quanta of electromagnetic radiation during trans-
mission so as to increase the distance a signal can travel
without being amplified (or repeated), such that the need for
relatively high transmitter power output and/or the need for
signal amplification (or repeating) is eliminated to a directly
proportional extent, and such that the bandwidth (in terms of
frequencies) which is available for signal transmission is
increased.

SUMMARY OF THE INVENTION

In summary, the present invention is applied for coher-
ently transmitting electromagnetically neutralized radiation
in an energy efficient manner to a target which, then, utilizes
the transmitted energy to produce a result. Accordingly, the
present invention is applied as follows:

Step 1) Apparatus comprising a source of electromagneti-
cally intense, coherent, forward propagating radiation and an
interferometer (e.g., a version of a Michelson interferometer
or a version of a Mach-Zehnder interferometer) produces a
beam of electromagnetically neutralized radiation. Wherein,
the beam of electromagnetically neutralized radiation com-
prises coherent, forward propagating radiation (in signifi-
cantly large quantities in quantum mechanical terms) which
comprises forward propagating photons or forward propa-
gating electrically charged particles of the same sort, e.g.,
forward propagating electrons, which have associated for-
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ward traveling waves which destructively interfere to an
extent, and have electromagnetic fields which cancel to a
corresponding extent;

Step 2) The beam of electromagnetically neutralized
radiation is coherently transmitted in an energy efficient
manner through coherent transmission apparatus (e.g., air
filled tubing, optical fiber, or air) to a target. In which case,
the adverse electromagnetic interaction of the neutralized
beam with electrically charged particles comprised in the
transmission apparatus (e.g., adverse electromagnetic-based
scattering and/or absorption), and the adverse electromag-
netic effects of transmitting energy (e.g., power attenuation),
are eliminated in direct proportion to the destructive inter-
ference in, and the corresponding time-averaged energy flux
density (i.e., the intensity) which is eliminated from, the
electromagnetically neutralized beam during transmission.
(Note that the electromagnetic neutralization of a beam is
considered to include the electric charge neutralization of
the electrically charged particles in the electromagnetically
neutralized beam in direct proportion to the corresponding
electromagnetic neutralization of the beam when a beam of
electromagnetically neutralized electrically charged par-
ticles is applied.); and then

Step 3) Energy is transferred, in due course, from the
transmitted beam to the target (e.g., a transducer) in order to
produce a result (e.g., electric voltage or electric current).

In the patent disclosure herein, the present invention is
applied in some generalized preferred embodiments for the
transmission and subsequent utilization of energy in an
effective manner in a series of general applications which
operate in accordance with the generalized portion of the
summarization hereinbefore. Wherein, in each such embodi-
ment, apparatus provided, which comprises a source of
electromagnetically intense, coherent, forward propagating
radiation and an interferometer, produces a beam of elec-
tromagnetically neutralized radiation which is, then, coher-
ently transmitted by coherent transmission apparatus to a
target comprising a utilization apparatus. In which case, in
each such embodiment, the adverse electromagnetic inter-
action of the neutralized beam with electrically charged
particles in the transmission apparatus is eliminated in direct
proportion to the time-averaged energy flux density which is
eliminated from the electromagnetically neutralized beam
during transmission, such that the adverse electromagnetic
effects of transmitting energy are eliminated to a directly
proportional extent.

Then, in due course, energy is transferred from the
transmitted beam to the utilization apparatus in order to
produce a result by a utilization process which comprises
one of the following examples depending on the embodi-
ment which is applied:

1a) A momentum-based utilization process in which appa-
ratus comprising, for example, a pressure transducer utilizes
pressure which is applied by a transmitted electromagneti-
cally neutralized particle beam (which comprises electro-
magnetically neutralized quanta of electromagnetic radia-
tion or electromagnetically neutralized electrically charged
particles) in order to produce electrical voltage, e.g., for
supplying power to a load, or for providing retrievable data
for communications when the momentum comprised by the
neutralized particle beam is modulated so as to be encoded
with data; or 1b) The momentum-based utilization process
can be repeated by reflecting the transmitted electromag-
netically neutralized particle beam, and then coherently
transmitting the neutralized beam to at least one other
pressure transducer (and apply pressure thereon) and/or by
reflecting the neutralized beam back to the first pressure
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6

transducer (and apply pressure thereon), and then utilizing
the pressure which is applied by the neutralized beam at least
one more time in order to produce a plurality of electrical
voltages, e.g., for supplying power to more than one load
and/or for supplying more power to one load; or, still yet, the
momentum-based utilization process can be repeated as such
in order to provide data which can be retrieved over an
interval of time when the momentum comprised by the
neutralized particle beam is modulated so as to be encoded
with data, in which case the momentum comprised by the
neutralized particle beam is utilized, for example, for data
buffering or data caching;

2) An electromagnetic-based utilization process in which
apparatus utilizes a transmitted beam of partly electromag-
netically neutralized radiation by way of electromagnetic
interaction when a beam of partly electromagnetically neu-
tralized radiation is applied, e.g., a process in which an
electromagnetic-based detector utilizes a transmitted beam
of partly electromagnetically neutralized radiation in order
to produce electrical output, e.g., voltage or current output;
or

3) A utilization process in which the target incoherently
scatters a transmitted electromagnetically neutralized beam
so as to produce a beam of electromagnetically intense
radiation comprising incoherent radiation, which is utilized
by way of electromagnetic interaction, in due course, by an
electromagnetic-based utilization apparatus in order to pro-
duce a result, e.g., a process in which an electromagnetic-
based detector utilizes the electromagnetically intense beam
in order to produce electrical output, e.g., voltage or current
output (wherein the utilizing apparatus also utilizes any
transmitted remaining portion of a beam of partly electro-
magnetically neutralized radiation which is not incoherently
scattered if a beam of partly electromagnetically neutralized
radiation is applied).

Other generalized preferred embodiments of the present
invention are different by applying a filtering apparatus to
eliminate any unwanted electromagnetically intense radia-
tion which may be produced by systematic and/or random
error from an applied beam of electromagnetically neutral-
ized radiation. While, yet other generalized embodiments
apply shielding apparatus in whole, or in part, around an
embodiment in order to shield the environment from elec-
tromagnetically neutralized and/or electromagnetically
intense radiation which travels beyond a desired boundary
around an embodiment of the present invention.

Other embodiments describe different ways the present
invention can be adjusted in order to effectively accomplish
the result of an application of the present invention. Such
embodiments include an embodiment which describes time-
averaged particle flux density adjustment, embodiments
which describe time-averaged energy flux density adjust-
ments, and an embodiment which describes focal point
depth positioning adjustment.

More specific preferred embodiments are applied for the
transmission and subsequent utilization of power (per se) in
an effective manner. Wherein, in each such embodiment,
apparatus provided, which comprises a source of electro-
magnetically intense, coherent, forward propagating radia-
tion and an interferometer, produces a beam of electromag-
netically neutralized radiation which is then coherently
transmitted by a coherent transmission medium, which
includes, more specifically, air filled tubing, to a target
comprising, more specifically, a power utilization apparatus.
In which case, in each such embodiment, the adverse
electromagnetic interaction of the neutralized beam with
electrically charged particles in the air filled tubing is
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eliminated (e.g., adverse electromagnetic-based scattering
and absorption) in direct proportion to the time-averaged
energy flux density which is eliminated from the electro-
magnetically neutralized beam during transmission, such
that the adverse electromagnetic effects of transmitting
energy for power (e.g., power attenuation) are eliminated to
a directly proportional extent.

Then, in due course, energy is transferred from the
transmitted beam to the utilization apparatus in order to
produce a result by, more exclusively, a power utilization
process which includes one of the following examples
depending upon the embodiment applied: a) a momentum-
based utilization process in which apparatus comprising, for
example, a pressure transducer utilizes pressure applied by
a transmitted electromagnetically neutralized particle beam
(which comprises electromagnetically neutralized quanta of
electromagnetic radiation or electromagnetically neutralized
electrically charged particles) in order to produce electrical
voltage for supplying power to a load; b) an electromag-
netic-based utilization process in which apparatus utilizes
the power of a transmitted beam of partly electromagneti-
cally neutralized radiation by way of electromagnetic inter-
action, e.g., an electromagnetic-based detector utilizes a
transmitted beam of partly electromagnetically neutralized
radiation in order to produce electrical output for supplying
power to a load (when a beam of partly electromagnetically
neutralized radiation is applied); or ¢) a utilization process in
which the target incoherently scatters a transmitted beam of
electromagnetically neutralized radiation so as to produce a
beam of electromagnetically intense radiation comprising
incoherent radiation which then, in due course, is utilized by
way of electromagnetic interaction by an electromagnetic-
based utilization apparatus, e.g., an electromagnetic-based
detector, in order to produce electrical output for supplying
power to a load, i.e., utilizes the respectively produced
incoherent beam, or also utilizes any transmitted remaining
portion of a beam of partly electromagnetically neutralized
radiation which is not incoherently scattered if a beam of
partly electromagnetically neutralized radiation is applied.

Other more specific preferred embodiments are applied
for the transmission and subsequent utilization of data in an
effective manner for wireline communications. Wherein, in
each such embodiment, apparatus provided, which com-
prises a miniature laser and an interferometer, produces a
modulated beam of electromagnetically neutralized quanta
of electromagnetic radiation which is, then, coherently trans-
mitted by a coherent transmission medium, which includes,
more exclusively, air filled tubing or optical fiber, to a
receiver which, then, utilizes the data encoded in the modu-
lated beam for communications by a method which applies
one of the power utilization processes which were previ-
ously described for embodiments which transmit and sub-
sequently utilize power (per se), except that the data encoded
in the power of the transmitted neutralized beam is utilized
by the receiver for communications.

Nevertheless, in each such embodiment, the adverse elec-
tromagnetic interaction of the coherently transmitted beam
of electromagnetically neutralized quanta of electromag-
netic radiation with electrically charged particles in the air
filled tubing or the optical fiber (e.g., adverse electromag-
netic-based scattering, such as Rayleigh scattering, and
adverse electromagnetic-based absorption) is eliminated in
direct proportion to the time-averaged energy flux density
which is eliminated from the electromagnetically neutral-
ized beam during transmission, such that the adverse elec-
tromagnetic effects of transmitting energy for wireline com-
munications are eliminated to a directly proportional extent.
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In which case, for example, signal attenuation is eliminated
in direct proportion to the time-averaged energy flux density
which is eliminated from the beam of electromagnetically
neutralized quanta of electromagnetic radiation during trans-
mission so as to increase the distance a signal can travel
without being amplified (or also regenerated), such that the
need for relatively high transmitter power output and/or the
need for signal amplification (or also regeneration) is elimi-
nated to a directly proportional extent, and such that the
bandwidth (in terms of frequencies) which is available for
signal transmission is increased. While also, the refractive
index of the transmitting medium can be decreased with the
application of air filled tubing relative to, in particular, an
optical fiber, such that the speed at which a signal travels can
be increased, and therefore the bandwidth (in terms of the
speed of data transmission) can be correspondingly
increased. While, moreover, the complexities of making and
deploying a conveying medium for high bandwidth data
transmission for wireline communications can be eliminated
to an extent by applying air filled tubing instead of optical
fiber.

Still other more specific preferred embodiments of the
present invention combine the uses of the present invention
for power and wireline communications. In which case, such
embodiments each employ a method which is applied for
efficiently transmitting the energy of a modulated beam of
electromagnetically neutralized radiation along air filled
tubing or optical fiber to a target which, then, utilizes the
power in the transmitted beam for both power per se as a
utility and for the data encoded in the power of the trans-
mitted beam for communications.

While, still yet other more specific preferred embodi-
ments are applied for wireless communications in an effec-
tive manner, and are different from the previously described
preferred embodiments which are applied for wireline com-
munications in that each applies a method which includes
the coherent transmission of a beam of electromagnetically
neutralized quanta of electromagnetic radiation through air
instead of air filled tubing or optical fiber. Wherein, in each
such embodiment, the adverse electromagnetic interaction
of a beam of electromagnetically neutralized quanta of
electromagnetic radiation with electrically charged particles
comprised in the air (e.g., adverse electromagnetic-based
scattering, such as Rayleigh scattering, and adverse electro-
magnetic-based absorption) is eliminated in direct propor-
tion to the time-averaged energy flux density which is
eliminated from the electromagnetically neutralized beam
during transmission, such that the adverse electromagnetic
effects of transmitting energy for wireless communications
are eliminated to a directly proportional extent, e.g., signal
attenuation is eliminated in direct proportion to the time-
averaged energy flux density which is eliminated from the
beam of electromagnetically neutralized quanta of electro-
magnetic radiation during transmission so as to increase the
distance a signal can travel without being amplified (or
repeated), such that the need for relatively high transmitter
power output and/or the need for signal amplification (or
repeating) is eliminated to a directly proportional extent, and
such that the bandwidth (in terms of frequencies) which is
available for signal transmission is increased.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. (1) illustrates a side view of a generalized drawing
of a preferred embodiment of the present invention (illus-
trated in a general way with block drawing) which is applied
for the transmission and subsequent utilization of energy in
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an effective manner, in which case a beam of electromag-
netically neutralized radiation is applied.

FIG. (1') is a top view of a somewhat detailed illustration
of one version of the preferred embodiment which is illus-
trated in FIG. (1), and especially illustrates apparatus (2"
(comprising a version of a Michelson interferometer) which
is one version of apparatus (2) which is illustrated in FIG.
(OF

FIG. (2) illustrates a side view of a somewhat generalized
preferred embodiment of the present invention which is
applied for the transmission and subsequent utilization of
energy in an effective manner, and is more specific than the
preferred embodiment which is illustrated in FIG. (1) by
applying a beam of totally electromagnetically neutralized
radiation.

FIG. (2-a) illustrates the construction of a beam of totally
electromagnetically neutralized quanta of electromagnetic
radiation which is one version of the beam of totally
electromagnetically neutralized radiation which is illustrated
in FIG. (2).

FIG. (2-b) illustrates a pulsed beam of totally electromag-
netically neutralized quanta of electromagnetic radiation
which is another version of the beam of totally electromag-
netically neutralized radiation which is illustrated in FIG.
2.
FIG. (2-¢) illustrates an amplitude modulated (i.e.,
momentum amplitude modulated) pulsed beam of totally
electromagnetically neutralized quanta of electromagnetic
radiation which is digitally encoded with binary data, and is
yet another version of the beam of totally electromagneti-
cally neutralized radiation which is illustrated in FIG. (2).

FIG. (3) illustrates a side view of another somewhat
generalized preferred embodiment of the present invention
which is applied for the transmission and subsequent utili-
zation of energy in an effective manner, and is more specific
than the preferred embodiment which is illustrated in FIG.
(1) by applying a beam of partly electromagnetically neu-
tralized radiation.

FIG. (3-a) illustrates the construction of a beam of partly
electromagnetically neutralized quanta of electromagnetic
radiation which is one version of the beam of partly elec-
tromagnetically neutralized radiation which is illustrated in
FIG. (3).

FIG. (3-b) illustrates a pulsed beam of partly electromag-
netically neutralized quanta of electromagnetic radiation
which is another version of the beam of partly electromag-
netically neutralized radiation which is illustrated in FIG.
3.

FIG. (3-¢) illustrates an amplitude modulated (i.e.,
momentum amplitude modulated) pulsed beam of partly
cicctromagnetically neutralized quanta of electromagnetic
radiation which is digitally encoded with binary data, and is
yet another version of the beam of partly electromagneti-
cally neutralized radiation which is illustrated in FIG. (3).

FIG. (4) illustrates a side view of one generalized pre-
ferred embodiment of the present invention which is applied
for the transmission and subsequent utilization of energy in
an effective manner, in which case the momentum com-
prised by a transmitted electromagnetically neutralized par-
ticle beam is utilized by a momentum-based utilizing appa-
ratus (e.g., a pressure transducer) comprised in a target.

FIG. (5) illustrates a side view of another generalized
preferred embodiment which is applied for the transmission
and subsequent utilization of energy in an effective manner,
in which case a transmitted beam of partly electromagneti-
cally neutralized radiation is utilized by an electromagnetic-
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based utilizing apparatus (e.g., a photodetector or a particle
detector) comprised in a target.

FIG. (6) illustrates a side view of a generalized condi-
tional preferred embodiment which is applied for the trans-
mission and subsequent utilization of energy in an effective
manner, in which case certain steps are applied depending
upon the beam of electromagnetically neutralized radiation
which is applied, and depending upon the incoherently
scattering apparatus which is (or are) applied in the target.

FIG. (7) illustrates a side view of another generalized
preferred embodiment which is applied for the transmission
and subsequent utilization of energy in an effective manner,
in which case a beam of electromagnetically neutralized
radiation is applied, but, differently, incoherently scattering
and transmitting apparatus is combined with electromag-
netic-based utilization apparatus within one apparatus in a
target.

FIGS. (8a) and (85) illustrate side views of two hypo-
thetical embodiments of the present invention which
together represent one aspect of the significance of adjusting
the time-averaged particle flux density of a beam of elec-
tromagnetically neutralized radiation which is applied in the
present invention.

FIGS. (9a) and (954) illustrate side views of two hypo-
thetical embodiments of the present invention which
together represent one aspect of the lack of the significance
of'adjusting the time-averaged energy flux density of a beam
of electromagnetically neutralized radiation which is applied
in the present invention.

FIGS. (10a) and (105) illustrate side views of two hypo-
thetical embodiments of the present invention which
together represent one aspect of the significance of adjusting
the time-averaged energy flux density of a beam of electro-
magnetically neutralized radiation which is applied in the
present invention.

FIGS. (11a) and (115) illustrate side views of two hypo-
thetical embodiments of the present invention which
together represent one aspect of the significance of adjusting
the depth of the focal point of a beam of electromagnetically
neutralized radiation within an incoherently scattering and
transmitting target apparatus which is applied in the present
invention.

FIG. (12q) is an illustration of a side view of a somewhat
specific preferred embodiment of the present invention
which is applied for transmitting power in an effective
manner, and includes a longitudinally sectioned view of the
respectively applied air filled tubing.

FIG. (12b) is an illustration of a side view of a somewhat
different preferred embodiment of the present invention
which is applied for transmitting power in an effective
manner, which also includes a longitudinally sectioned view
of the respectively applied air filled tubing, and is different
by applying air filled tubing as a coupler.

FIG. (12¢) is an illustration of a side view of another
somewhat different preferred embodiment of the present
invention which is applied for transmitting power in an
effective manner, which also includes a longitudinally sec-
tioned view of the respectively applied air filled tubing, and
is different by applying air filled tubing as a splitter.

FIG. (124) is an illustration of a side view of yet another
somewhat different preferred embodiment of the present
invention which is applied for transmitting power in an
effective manner, which also includes a longitudinally sec-
tioned view of the respectively applied air filled tubing, and
is different by applying air filled tubing as a coupler and a
splitter.
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FIG. (13) is an illustration of a side view of a somewhat
specific preferred embodiment of the present invention
which is applied for transmitting data in an effective manner
for wireline communications, and includes a longitudinally
sectioned view of the air filled tubing which is respectively
applied for data transmission.

FIG. (14) illustrates a side view of another somewhat
specific preferred embodiment of the present invention
which is applied for transmitting data in an effective manner
for wireline communications, and is different by applying
wave division multiplexing and demultiplexing.

FIG. (14") illustrates a side view of yet another somewhat
specific preferred embodiment which is applied for trans-
mitting data in an effective manner for wireline communi-
cations which is a more specific version of the preferred
embodiment which is illustrated in FIG. (14) by applying a
prism as a multiplexer and a prism as a demultiplexer in a
wave division multiplexing and demultiplexing method of
wireline communications.

FIG. (15) illustrates a somewhat specific preferred
embodiment of the present invention which is applied for
transmitting data in an effective manner for wireless com-
munications which is different from certain embodiments for
wireline communications (including the preferred embodi-
ment which is illustrated in FIG. 13) by applying a method
which includes the application of air as a coherent trans-
mission medium instead of air filled tubing.

FIG. (16) illustrates a side view of another somewhat
specific preferred embodiment of the present invention
which is applied for transmitting data in an effective manner
for wireless communications, and is different from certain
embodiments for wireline communications (including the
preferred embodiment which is illustrated in FIG. 14) by
applying a method of wave division multiplexing and
demultiplexing which includes the application of air as a
coherent transmission medium instead of air filled tubing.

DETAILED DESCRIPTION OF THE
INVENTION

First, certain general modes of operating the present
invention are described in some generalized embodiments
which include descriptions of some ways certain embodi-
ments of the present invention can be adjusted in order to
accomplish their overall objectives in an effective manner.
Then, certain more specific modes of operating the present
invention are described in some more specific embodiments
for applications comprising power transmission and com-
munications. (Refer to the notes at the end of this detailed
description for the clarification of certain terms applied
herein.)

FIG. (1) illustrates a side view of a generalized preferred
embodiment of the present invention (illustrated in a general
way with block drawing) which is applied for efficiently
transmitting energy from one location to another location
where there is a target which, subsequently, utilizes the
transmitted energy, such that a result is produced in an
overall effective manner. The preferred embodiment which
is illustrated in FIG. (1) is applied as follows:

Step 1) Apparatus (2), comprising a source of electro-
magnetically intense, coherent, forward propagating radia-
tion (e.g., a laser or a source of a beam of intense, coherent,
forward propagating electrons) and an interferometer (e.g.,
a version of a Michelson interferometer as illustrated in FIG.
1' or a version of a Mach-Zehnder interferometer), produces
a beam of electromagnetically neutralized radiation (4).
Beam (4) comprises, as examples, a beam of electromag-
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netically neutralized quanta of electromagnetic radiation
(comprising photons), or a beam of electromagnetically
neutralized electrically charged particles of the same sort,
e.g., a beam of electromagnetically neutralized electrons.

In more detail, the beam of electromagnetically neutral-
ized radiation (4) comprises coherent, forward propagating
radiation which comprises wave-particle behaving entities
(in significantly large quantities in quantum mechanical
terms) which each have an oscillatorily time-varying elec-
tromagnetic field with an associated forward traveling wave,
total energy, and momentum. Wherein, the waves which are
associated with beam (4) (such as coherent, forward travel-
ing, transverse waves which are associated with a beam of
electromagnetically neutralized quanta of electromagnetic
radiation) are superimposed out of phase to an extent so that
the displacement vectors of the waves, which are associated
with the beam, cancel in direct proportion to the extent to
which the waves are out of phase, such that the waves
destructively interfere, and the associated electromagnetic
fields cancel, to a corresponding extent.

Note that a beam of electromagnetically neutralized radia-
tion can comprise a beam of totally electromagnetically
neutralized radiation which is produced by the total destruc-
tive interference of waves and the total cancellation of
associated electromagnetic fields, such that the beam is
totally electromagnetically neutralized in agreement with
the total elimination of time-averaged energy flux density
from the beam, as relates to certain preferred embodiments
which follow including the preferred embodiment which
pertains to FIG. (2); or a beam of electromagnetically
neutralized radiation can comprise a beam of partly electro-
magnetically neutralized radiation which is produced by the
partial destructive interference of waves and the partial
cancellation of associated electromagnetic fields, such that a
beam of partly electromagnetically neutralized radiation is
electromagnetically neutralized in direct proportion to the
time-averaged energy flux density which is eliminated from
the partly neutralized beam, as relates to certain preferred
embodiments which follow including the preferred embodi-
ment which pertains to FIG. (3). Also, note that the elec-
tromagnetic neutralization of a beam is considered to
include the electric charge neutralization of the electrically
charged particles in the electromagnetically neutralized
beam in direct proportion to the corresponding electromag-
netic neutralization of the beam when a beam of electro-
magnetically neutralized electrically charged particles is
applied;

Step 2) From apparatus (2), the beam of electromagneti-
cally neutralized radiation (4) is coherently transmitted by
coherent transmission apparatus (6) (e.g., air filled tubing,
optical fiber, or air) to target (8). Here, again, during
coherent transmission by apparatus (6) to target (8), beam
(4) is associated with coherent, forward traveling waves
which are superimposed out of phase to an extent so as to
produce destructive interference to an extent, such that the
associated electromagnetic fields in beam (4) cancel to a
corresponding extent.

In effect, the adverse electromagnetic interaction of elec-
tromagnetically neutralized beam (4) with electromagneti-
cally intense entities (e.g., electrically charged particles)
comprised in coherent transmission apparatus (6) is elimi-
nated in direct proportion to the destructive interference in,
and the corresponding time-averaged energy flux density
(i.e., the intensity) which is (or remains) eliminated from,
beam (4) during transmission. In which case, adverse elec-
tromagnetic-based scattering and/or absorption of beam (4)
by coherent transmission apparatus (6) can be eliminated to
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a respective extent when a beam of electromagnetically
neutralized quanta of electromagnetic radiation is applied, or
adverse Coulomb force based collisions of electrically
charged particles in beam (4) with electrically charged
particles comprised in coherent transmission apparatus (6)
can be eliminated to a respective extent when a beam of
electromagnetically neutralized electrically charged par-
ticles is applied. Wherein, consequentially, the adverse elec-
tromagnetic effects of transmitting energy (e.g., beam
attenuation) are eliminated in direct proportion to the extent
to which such adverse electromagnetic interaction is elimi-
nated; and then

Step 3) Energy is transferred, in due course, from the
transmitted beam to a utilization apparatus comprising a
transducer, which is comprised in target (8), in order to
produce a result (e.g., electric voltage or electric current).

Note that an electromagnetically intense entity comprised
in coherent transmission apparatus (6) can comprise the
following: 1) an electrically charged particle comprising: a)
a static electrically charged particle, e.g., a static proton or
a static electron; b) an electron in an orbital of an atom or a
molecule; or ¢) a freely propagating electrically charged
particle (on average over time), e.g., an electron or proton
which is propagating by itself (on average over time), or an
electron or a proton which is propagating in a beam of
electrically charged particles comprising a non-zero magni-
tude of time-averaged energy flux density; or, exclusively
for the application of a beam of electromagnetically neu-
tralized electrically charged particles herein, an electromag-
netically intense entity can comprise 2) a quantum of
electromagnetic radiation, e.g., a quantum of electromag-
netic radiation which is propagating by itself (on average
over time), or a quantum of electromagnetic radiation com-
prised in a beam of quanta of electromagnetic radiation
which comprises a non-zero magnitude of time-averaged
energy flux density.

Also, note that a given beam of electromagnetically
neutralized radiation also comprises a time-averaged par-
ticle flux density which can be calculated by the quantization
of the momentum of the given electromagnetically neutral-
ized beam which can be measured, for example, by pressure
detection; or calculated by the quantization of the time-
averaged energy flux density of a hypothetical beam of
radiation which is equivalent to the given beam of electro-
magnetically neutralized radiation except that the respec-
tively associated waves are totally in phase so as to produce
total constructive interference, and total reinforcement of the
respectively associated oscillatorily time-varying electro-
magnetic fields which are produced by the hypothetical
beam. Wherein, in the latter case, the measurement of the
time-averaged energy flux density of the hypothetical beam
is accomplished with the application of an electromagnetic-
based detector by way of electromagnetic interaction.

Moreover, note that radiation comprised in the neutralized
beam comprises “particles” (e.g., photons or electrons com-
prising total energy and momentum) which are associated
with the waves, wherein the waves experience superposition
and interference, not the particles, and the radiation is not
destroyed by destructive interference in agreement with the
laws of the conservation of energy and momentum.

FIG. (1') is a somewhat detailed illustration of one version
of the preferred embodiment which is illustrated in FIG. (1).
Wherein, apparatus (2') (which is grouped with a dashed
rectangle) is a top view of one version of apparatus (2)
(which is illustrated in FIG. (1), and respectively comprises
a version of a Michelson interferometer.
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In which case, in FIG. (1'), source (3), e.g., a laser,
produces a beam of electromagnetically intense, coherent,
forward propagating radiation, e.g., a collimated laser beam,
which is coherently transmitted by the air (6') to a plane
beam splitter (7) (e.g., a partly transmitting and partly
reflecting mirror), and then is divided (i.e., partly transmitted
and partly reflected) by beam splitter (7) so as to produce a
first transmitted intense coherent beam fraction and a first
reflected intense coherent beam fraction. Then, the first
transmitted beam fraction is coherently transmitted by the
air (6') to the stationary totally reflecting retroreflector (9),
and the first reflected beam fraction is coherently transmitted
by the air (6') to the movable totally reflecting retroreflector
(11). Then, retroreflector (9) totally reflects the first trans-
mitted beam fraction in a coherent manner so that the first
transmitted beam fraction is then coherently transmitted by
the air (6') back to beam splitter (7), which then divides the
first transmitted beam fraction so as to produce a second
transmitted intense coherent beam fraction which is trans-
mitted towards absorber (13), and so as to also produce a
second reflected intense coherent beam fraction which is
reflected in a coherent manner towards target (8'). Also,
retroreflector (11) totally reflects the first reflected beam
fraction in a coherent manner so that the first reflected beam
fraction is then coherently transmitted by the air (6') back to
beam splitter (7) which then divides the first reflected beam
fraction so as to produce a third transmitted intense coherent
beam fraction which is coherently transmitted towards target
(8", and so as to also produce a third reflected intense
coherent beam fraction which is reflected towards absorber
3.

Wherein, the second reflected intense coherent beam
fraction and the third transmitted intense coherent beam
fraction combine at beam splitter (i.e., now beam combiner)
(7) after traveling different path lengths, such that the
forward traveling waves, which are associated with these
combined beam fractions, superimpose out of phase to an
extent so as to produce destructive interference to an extent,
and such that the associated electric and magnetic fields
which are comprised in these combined beam fractions each
cancel to a corresponding extent. Thus, the second reflected
beam fraction and the third transmitted beam fraction com-
bine to produce a beam of electromagnetically neutralized
radiation (4'). (Also, similarly, the second transmitted beam
fraction and the third reflected beam fraction combine at
beam splitter, i.e., beam combiner, 7 so as to produce what
is considered to be, in this particular example, an extraneous
beam of electromagnetically neutralized radiation which is
transmitted to absorber 13. Note that absorber 13 can absorb
the extraneous beam of electromagnetically neutralized
radiation by incoherently scattering the extraneous beam
with incoherently scattering apparatus so as to produce a
resulting beam of electromagnetically intense radiation, and
then, in due course, electromagnetically absorbing the
resulting beam of electromagnetically intense radiation with
absorptive apparatus by way of electromagnetic interaction.)

Next, the beam of electromagnetically neutralized radia-
tion (4') is coherently transmitted by the air (6') to coherent
transmission apparatus (6"), e.g., air. Then, finally, electro-
magnetically neutralized beam (4') is coherent transmitted
by coherent transmission apparatus (6") to target (8").

Wherein, the adverse electromagnetic interaction of neu-
tralized beam (4') with electromagnetically intense entities
(e.g., electrically charged particles) comprised in coherent
transmission apparatus (6") is eliminated in direct propor-
tion to the time-averaged energy flux density which is
eliminated from beam (4') during transmission in apparatus
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(6"). While, the adverse electromagnetic effects of transmit-
ting energy are eliminated in direct proportion to the extent
to which such adverse electromagnetic interaction is elimi-
nated.

FIG. (2) illustrates a side view of a somewhat more
specific preferred embodiment which is applied for the
transmission and subsequent utilization of energy in an
effective manner. Steps (1), (2), and (3) which are applied in
the preferred embodiment which pertains to FIG. (1) are, in
general, applicable in the preferred embodiment which is
illustrated in FIG. (2) except that, more specifically, appa-
ratus (2a) produces a beam of totally electromagnetically
neutralized radiation (4a) which is coherently transmitted by
coherent transmission apparatus (6a) to target (8a), which
then, in due course, utilizes the transmitted beam. In effect,
the adverse electromagnetic interaction of neutralized beam
(4a) with electromagnetically intense entities (e.g., electri-
cally charged particles) comprised in coherent transmission
apparatus (6a) is totally eliminated in direct proportion to
(i.e., in agreement with) the total electromagnetic neutral-
ization of beam (4a) during transmission. Wherein, the
adverse electromagnetic effects of transmitting energy are
totally eliminated.

In the preferred embodiment which is illustrated in FIG.
(2), coherent transmission processes involve potential-en-
ergy-based coherent transmission processes which include a
quantum mechanical functional relation between the total
energy comprised by the coherently transmitted electromag-
netically neutralized radiation in beam (4a) and the potential
energy comprised by coherent transmission apparatus (6a).
(Refer to the preferred embodiment for power transmission
which pertains to FIG. 12a and the preferred embodiment
which applies an optical fiber for wireline communications
for some details of some of the parameters of some example
potential-energy-based coherent transmission media.)

FIG. (2-a) illustrates the construction of a beam of totally
electromagnetically neutralized quanta of electromagnetic
radiation (44) which is one version of beam (4a) (which is
illustrated in FIG. 2). Wherein, FIG. (2-a) illustrates elec-
tromagnetically intense, coherent beam portions of radiation
(1056) and (12b) which are aligned parallel to the given (t)
axis along the directions of propagation (1454) and (205),
respectively. Beam portions (105) and (12b) are associated
with the linearly polarized, sinusoidally time-varying, for-
ward traveling, transverse wave components (165) and
(22b), respectively, which are linearly polarized in the (t-y)
plane, and are each associated with a respective linearly
polarized, sinusoidally time-varying electric field compo-
nent in the (t-y) plane. While, beam portions (106) and (1256)
are also associated with the linearly polarized, sinusoidally
time-varying, forward traveling, transverse wave compo-
nents (185) and (24b), respectively, which are linearly
polarized in a plane which is parallel to the given (t-x) plane,
and are each associated with a respective linearly polarized,
sinusoidally time-varying magnetic field component in a
respective (t-x) plane.

FIG. (2-a) also illustrates the resultant beam (45) aligned
along the direction of propagation (265) which is parallel to
the given (t) axis. Wherein, beam (45) is the result of the two
combined beam portions (1056) and (125).

Beam portions (105) and (124) are combined such that
wave components (165) and (224), which comprise an
equivalent amplitude and wavelength, are superimposed
totally out of phase (i.e., 180 degrees out of phase as
illustrated according to their alignments with respect to the
given y-axis) so as to produce total destructive interference,
and the total cancellation of the respectively associated
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electric field components; and such that wave components
(18b) and (24b), which comprise an equivalent amplitude
and wavelength, are superimposed totally out of phase so as
to produce total destructive interference, and the total can-
cellation of the respectively associated magnetic field com-
ponents. FIG. (2-a) furthermore illustrates the superposition
resultant of zero magnitude (285) (dashed line) which is
associated with the resultant electromagnetic field of zero
magnitude in beam (4b) along the direction of propagation
(265).

The beam of totally electromagnetically neutralized radia-
tion (4b) comprises a time-averaged particle flux density of
non-zero magnitude, and comprises a time-averaged energy
flux density of zero magnitude. Thus, the radiation in beam
(4b) is totally electromagnetically neutralized in direct pro-
portion to (i.e., in agreement with) the total elimination of
time-averaged energy flux density from beam (45) (which is
considered to include the total electric charge neutralization
of the electrically charged particles in the totally electro-
magnetically neutralized beam in agreement with the cor-
responding total electromagnetic neutralization of the beam
when a beam of totally electromagnetically neutralized
electrically charged particles is applied). (Note that the
description for the total electromagnetic neutralization of
quanta of electromagnetic radiation herein is applicable to
the total electromagnetic neutralization of the quanta of
electromagnetic radiation which accompany (and are asso-
ciated with) a beam of propagating electrically charged
particles. While, the total electromagnetic neutralization of
a beam of propagating electrically charged particles by the
superposition of the waves (i.e., the de Broglie waves) which
are associated with the propagating electrically charged
particles per se can be described in analogous terms.)

FIG. (2-b) illustrates a pulsed beam of totally electromag-
netically neutralized quanta of electromagnetic radiation
(4c) which is another version of beam (4a) (which is
illustrated in FIG. (2). Beam (4¢) is a resultant beam which
comprises two other combined coherent beam portions of
radiation. The beam of totally electromagnetically neutral-
ized radiation (4¢), which is illustrated in FIG. (2-b), is
different from the beam of totally electromagnetically neu-
tralized radiation (4b), which is illustrated in FIG. (2-a), in
that beam (4¢) is a pulsed beam as illustrated by the three
respectively comprised pulses (30c) and the spaces (32¢)
between them.

Pulsed beam (4¢) comprises a time-averaged particle flux
density of non-zero magnitude, and comprises a time-aver-
aged energy flux density of zero magnitude. Thus, the
radiation in beam (4c¢) is totally electromagnetically neu-
tralized.

FIG. (2-¢) illustrates an amplitude modulated (i.e.,
momentum amplitude modulated) pulsed beam of totally
electromagnetically neutralized quanta of electromagnetic
radiation (4d) which is yet another version of beam (4a)
(which is illustrated in FIG. 2). Beam (4d) is a resultant
beam which comprises still two other combined coherent
beam portions of radiation.

The pulsed beam of totally electromagnetically neutral-
ized radiation (4d), which is illustrated in FIG. (2-¢), is
different from the pulsed beam of totally electromagnetically
neutralized radiation (4¢), which is illustrated in FIG. (2-5),
in that pulsed beam (4d) is amplitude modulated so as to be
digitally encoded with binary data (i.e., here, binary digital
data 101). Wherein, the (1) digits are each illustrated by one
of the two relatively large pulses (304) which each comprise
a non-zero magnitude of time-averaged particle flux density
which is significantly greater than the non-zero magnitude of
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time-averaged particle flux density of the smaller pulse
(30¢), which represents the digit (0), and is situated between
the two relatively larger pulses (304d).

The beam of totally electromagnetically neutralized radia-
tion (4d) comprises a time-averaged particle flux density of
non-zero magnitude, and comprises a time-averaged energy
flux density of zero magnitude. Thus, the radiation in beam
(44d) is totally electromagnetically neutralized.

FIG. (3) illustrates a side view of another somewhat more
specific preferred embodiment which is applied for the
transmission and subsequent utilization of energy in an
effective manner. Steps (1), (2), and (3) which are applied in
the preferred embodiment which pertains to FIG. (1) are, in
general, applicable in the preferred embodiment which is
illustrated in FIG. (3) except that, more specifically, appa-
ratus (2f) produces a beam of partly electromagnetically
neutralized radiation (4f) which is coherently transmitted by
coherent transmission apparatus (6f) to target (80, which,
then, utilizes the transmitted beam. In effect, the adverse
electromagnetic interaction of neutralized beam (4f) with
electromagnetically intense entities (e.g., -electrically
charged particles) comprised in coherent transmission appa-
ratus (60 is eliminated in direct proportion to the time-
averaged energy flux density which is eliminated from beam
(40 during transmission. Wherein, the adverse electromag-
netic effects of transmitting energy are eliminated in direct
proportion to the extent to which such adverse electromag-
netic interaction is eliminated. (Note that, conversely, the
beam of partly electromagnetically neutralized radiation 4f
can adversely electromagnetically interact with electromag-
netically intense entities, e.g., electrically charged particles,
comprised in coherent transmission apparatus 6f in direct
proportion to the extent to which the associated forward
traveling waves partly constructively interfere and the asso-
ciated oscillatorily time-varying electromagnetic fields
partly reinforce, i.e., in direct proportion to the time-aver-
aged energy flux density which remains in beam 4f during
transmission. Thus, adverse electromagnetic effects of trans-
mitting energy can be present in this case in direct propor-
tion to the extent to which such adverse electromagnetic
interaction is present.)

In the preferred embodiment which is illustrated in FIG.
(3), the beam of partly electromagnetically neutralized
radiation (4f) is coherently transmitted by coherent trans-
mission processes which include the following: a) potential-
energy-based coherent transmission processes which
involve a quantum mechanical functional relation between
the total energy comprised by the coherently transmitted
partly electromagnetically neutralized radiation in beam (40
and the potential energy comprised by coherent transmission
apparatus (60; and b) electromagnetic-based coherent trans-
mission processes which involve electromagnetic interac-
tion between the coherently transmitted partly electromag-
netically intense radiation comprised in beam (40 and
electromagnetically intense entities (e.g., -electrically
charged particles) comprised in coherent transmission appa-
ratus (60. (Refer to the preferred embodiment for power
transmission which pertains to FIG. 12a and the preferred
embodiment which applies an optical fiber for wireline
communications for some details of some of the parameters
of some example potential-energy-based and electromag-
netic-based coherent transmission media.)

FIG. (3-a) illustrates the construction of a beam of partly
electromagnetically neutralized quanta of electromagnetic
radiation (4/%) which is one version of beam (4f) (which is
illustrated in FIG. 3). The beam of partly electromagneti-
cally neutralized radiation (4/), which is illustrated in FIG.
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(3-a), is different from the beam of totally electromagneti-
cally neutralized radiation (45), which is illustrated in FIG.
(2-a), in that beam (4/%) is produced by linearly polarized,
sinusoidally time-varying electromagnetic wave compo-
nents which are superimposed only partly out of phase.

Wherein, FIG. (3-a) illustrates electromagnetically
intense, coherent beam portions of radiation (10%) and (12/)
which are aligned parallel to the given (t) axis along the
directions of propagation (14%) and (20/), respectively.
Beam portions (10%) and (12/) are associated with the
linearly polarized, sinusoidally time-varying, forward trav-
eling, transverse wave components (16%) and (224), respec-
tively, which are linearly polarized in the (t-y) plane, and are
each associated with a respective linearly polarized, sinu-
soidally time-varying electric field component in the (t-y)
plane. While, beam portions (10/2) and (12/) are also asso-
ciated with the linearly polarized, sinusoidally time-varying,
forward traveling, transverse wave components (18%) and
(24h), respectively, which are linearly polarized in a plane
which is parallel to the given (t-x) plane, and are each
associated with a respective linearly polarized, sinusoidally
time-varying magnetic field component in a respective (t-x)
plane.

FIG. (3-a) furthermore illustrates the resultant beam (4/)
aligned along the direction of propagation (26/%) which is
parallel to the given (t) axis. Wherein, beam (4/) is the result
of the two combined beam portions (10%) and (124).

Beam portions (10/) and (12/) are combined such that
wave components (16/%) and (22/4), which comprise an
equivalent amplitude and wavelength, are superimposed
partly out of phase (i.e., out of phase within an open interval
between zero degrees out of phase and 180 degrees out of
phase as illustrated according to their alignments with
respect to the given y-axis) so as to produce partial destruc-
tive interference, and partial cancellation of the respectively
associated electric field components; and such that wave
components (18%) and (24/%), which comprise an equivalent
amplitude and wavelength, are superimposed partly out of
phase (i.e., out of phase to the same extent as wave com-
ponents 16/ and 22/ are out of phase) so as to produce
partial destructive interference, and partial cancellation of
the respectively associated magnetic field components.

The beam of partly electromagnetically neutralized radia-
tion (44) is associated with a superposition resultant, linearly
polarized, sinusoidally time-varying, forward traveling,
transverse wave (28%) which comprises the superposition
resultant, linearly polarized, sinusoidally time-varying, for-
ward traveling, transverse wave component (34/), which is
linearly polarized in the (t-y) plane, and is associated with a
resultant, linearly polarized, sinusoidally time-varying elec-
tric field component (in the t-y plane); and wave (28%) also
comprises the superposition resultant, linearly polarized,
sinusoidally time-varying, forward traveling, transverse
wave component (36/), which is linearly polarized in a
plane which is parallel to the (t-x) plane, and is associated
with a resultant, linearly polarized, sinusoidally time-vary-
ing magnetic field component in the respective (t-x) plane.

The beam of partly electromagnetically neutralized radia-
tion (4/) comprises a time-averaged particle flux density of
non-zero magnitude, and also comprises a time-averaged
energy flux density of non-zero magnitude. In which case,
the radiation in beam (4/) is electromagnetically neutralized
in direct proportion to the time-averaged energy flux density
which is eliminated from beam (4/%), and is electromagneti-
cally intense in direct proportion to the time-averaged
energy flux density which remains in beam (4/) (wherein the
partial electromagnetic neutralization of a beam is consid-
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ered to include the partial electric charge neutralization of
the electrically charged particles in the beam in agreement
with the corresponding partial electromagnetic neutraliza-
tion of the beam when a beam of partly electromagnetically
neutralized electrically charged particles is applied). (Note
that the description for the partial electromagnetic neutral-
ization of quanta of electromagnetic radiation herein is
applicable to the partial electromagnetic neutralization of the
quanta of electromagnetic radiation which accompany (and
are associated with) a beam of propagating electrically
charged particles. While, the partial electromagnetic neu-
tralization of a beam of propagating electrically charged
particles by the superposition of the waves (i.e., the de
Broglie waves) which are associated with the propagating
electrically charged particles per se can be described in
analogous terms. Also, note that, as other examples, a beam
of partly electromagnetically neutralized quanta of electro-
magnetic radiation can be produced by a beam which is
associated with two wave components which comprise
different amplitudes and equivalent wavelengths, and are
superimposed totally or partly out of phase.)

FIG. (3-b) illustrates a pulsed beam of partly electromag-
netically neutralized quanta of electromagnetic radiation
(4k) which is another version of beam (4f) (which is illus-
trated in FIG. 3). Beam (4%) is a resultant beam which
comprises two other combined coherent beam portions of
radiation. The beam of partly electromagnetically neutral-
ized radiation (4k), which is illustrated in FIG. (3-b), is
different from the beam of partly electromagnetically neu-
tralized radiation (4/), which is illustrated in FIG. (3-a), in
that beam (4%) is a pulsed beam as illustrated by the three
respectively comprised pulses (30%k) and the spaces (32k)
between them.

Pulsed beam (4%) comprises a time-averaged particle flux
density of non-zero magnitude, and comprises a time-aver-
aged energy flux density of non-zero magnitude. In which
case, the radiation in beam (4%) is electromagnetically
neutralized in direct proportion to the time-averaged energy
flux density which is eliminated from beam (4k%), and is
electromagnetically intense in direct proportion to the time-
averaged energy flux density which remains in beam (4k).

The amplitudes of the superposition resultant waves in the
(t-y) plane which are associated with the resultant, linearly
polarized, sinusoidally time-varying electric field compo-
nents of pulses (30%) comprised in beam (4%) would be less
than the corresponding amplitudes of the superposition
resultant waves which would be associated with the resul-
tant, linearly polarized, sinusoidally time-varying electric
field components of the pulses of a hypothetical beam of
totally electromagnetically intense radiation which would be
equivalent to beam (4%) with the exception that it would be
produced with total constructive interference of respectively
associated waves, and total reinforcement of the respectively
associated electromagnetic fields which are produced by the
hypothetical beam. Wherein, as a reference, the amplitudes
of the superposition resultant waves of pulses (30%) would
be less than the corresponding amplitudes of the superpo-
sition resultant waves of the pulses of the hypothetical beam
which would be tangent to dashed lines (+y") and (-y")
which are illustrated in FIG. (3-b). While, the equivalent
would be the case for the amplitudes of the superposition
resultant waves which are associated with the resultant,
linearly polarized, sinusoidally time-varying magnetic field
components of beam (4%) in the (t-x) plane as regards to such
a hypothetical beam.

FIG. (3-¢) illustrates an amplitude modulated (i.e.,
momentum amplitude modulated) pulsed beam of partly
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electromagnetically neutralized quanta of electromagnetic
radiation (4m) which is yet another version of beam (4f)
(which is illustrated in FIG. 3). Beam (4m) is a resultant
beam which comprises still two other combined coherent
beam portions of radiation.

The pulsed beam of partly electromagnetically neutral-
ized radiation (4m), which is illustrated in FIG. (3-¢), is
different from the pulsed beam of partly electromagnetically
neutralized radiation (4k), which is illustrated in FIG. (3-5),
in that pulsed beam (4m) is amplitude modulated so as to be
digitally encoded with binary data (i.e., here, binary digital
data 101). Wherein, the (1) digits are each illustrated by one
of'the two relatively large pulses (30m) which each comprise
a non-zero magnitude of time-averaged particle flux density
which is significantly greater than the time-averaged particle
flux density of the smaller pulse (30#), which represents the
digit (0), and is situated between the two relatively larger
pulses (30m).

Beam (4m) comprises a time-averaged particle flux den-
sity of non-zero magnitude, and comprises a time-averaged
energy flux density of non-zero magnitude. In which case,
the radiation in the beam of partly electromagnetically
neutralized radiation (4m), which is illustrated in FIG. (3-¢),
is electromagnetically neutralized in direct proportion to the
time-averaged energy flux density which is eliminated from
beam (4m), and is electromagnetically intense in direct
proportion to the time-averaged energy flux density which
remains in beam (4m).

The amplitudes of the superposition resultant waves of the
larger pulses (30m) and the amplitudes of the superposition
resultant wave of the smaller pulse (30#) in the (t-y) plane,
which are associated with the resultant, linearly polarized,
sinusoidally time-varying electric field components of beam
(4m), would be less than the corresponding amplitudes of the
superposition resultant waves which would be associated
with the resultant, linearly polarized, sinusoidally time-
varying electric field components of the pulses of a hypo-
thetical beam of totally electromagnetically intense radiation
which would be equivalent to beam (4m) with the exception
that it would be produced with total constructive interfer-
ence of respectively associated waves, and total reinforce-
ment of the respectively associated electromagnetic fields
which are produced by the hypothetical beam. Wherein, as
references, the amplitudes of the superposition resultant
waves of the larger pulses (30m) would be less than the
corresponding amplitudes of the superposition resultant
waves of the larger pulses of the hypothetical beam which
would be tangent to dashed lines (+y") and (-y") which are
illustrated in FIG. (3-¢), and the amplitudes of the superpo-
sition resultant wave of the smaller pulse (307) would be less
than the corresponding amplitudes of the superposition
resultant wave of the smaller pulse of the hypothetical beam
which would be tangent to dashed lines (+y') and (-y') which
are also illustrated in FIG. (3-¢). While, the equivalent
would be the case for the amplitudes of the superposition
resultant waves which are associated with the resultant,
linearly polarized, sinusoidally time-varying magnetic field
components of beam (4m) in the (t-x) plane as regards to
such a hypothetical beam.

FIG. (4) illustrates a side view of a generalized preferred
embodiment of the present invention which is applied in an
effective manner for the transmission and subsequent utili-
zation of a beam of electromagnetically neutralized radiation
comprising momentum. Steps (1), (2), and (3) which are
applied in the preferred embodiments which pertain to
FIGS. (1), (2), and (3) are, in general, applicable in the
preferred embodiment which is illustrated in FIG. (4).
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Wherein, in the preferred embodiment which is illustrated
in FIG. (4), apparatus (2p) produces a beam of electromag-
netically neutralized radiation (4p) comprising a least one
significant change in momentum (i.e., at least one transduc-
ible change in momentum). In which case, for example,
beam (4p) can comprise a continuous beam of electromag-
netically neutralized radiation with a leading edge, or also a
trailing edge, as illustrated in the latter case, for example, in
FIGS. (2-a) and (3-a); or beam (4p) can comprise a pulsed
beam of electromagnetically neutralized radiation as illus-
trated, for example, in FIGS. (2-b), (2-¢), (3-b), and (3-¢).
Nevertheless, then, beam (4p) is coherently transmitted by
coherent transmission apparatus (6p) (e.g., air filled tubing,
optical fiber, or air) to a targeted momentum-based utiliza-
tion apparatus (38p) (e.g., a pressure transducer).

Wherein, the adverse electromagnetic interaction of neu-
tralized beam (4p) with electromagnetically intense entities
(e.g., electrically charged particles) comprised in coherent
transmission apparatus (6p) is eliminated in direct propor-
tion to the time-averaged energy flux density which is
eliminated from beam (4p) during transmission. In which
case, the adverse electromagnetic effects of transmitting
energy for the respective application (e.g., adverse electro-
magnetic-based scattering, absorption, and corresponding
adverse power attenuation of beam 4p during transmission)
are eliminated in direct proportion to the extent to which
such adverse electromagnetic interaction is eliminated.

Then, in the preferred embodiment which is illustrated in
FIG. (4), the momentum comprised by the coherently trans-
mitted beam of electromagnetically neutralized radiation
(4p) is utilized by utilization apparatus (38p). Wherein,
coherently transmitted particle beam (4p) (which comprises
electromagnetically neutralized quanta of electromagnetic
radiation or electromagnetically neutralized electrically
charged particles) imparts momentum, e.g., by reflection,
upon apparatus (38p) which utilizes the applied momentum
to produce the result of the respective embodiment, e.g., a
targeted pressure transducer can utilize the applied momen-
tum in the form of applied pressure to produce electrical
voltage which can then be used for supplying power to a
load; or a pressure transducer can utilize the applied pressure
to produce electrical voltage comprising retrievable data
which can then be used for communications when the
momentum comprised by the neutralized particle beam is
modulated so as to be encoded with data as, for example,
each of the beams of electromagnetically neutralized radia-
tion which are illustrated in FIGS. (2-¢) and (3-¢) is modu-
lated so as to be encoded with binary data.

Note that other than the utilization of voltage, a resulting
current can be utilized from, for example, a piezoelectric
pressure transducer to produce the result of the respective
application of the present invention. Also, note that coher-
ently transmitted particle beam 4p imparts momentum, i.e.,
applies pressure, upon a pressure transducer in accordance
with the law of the conservation of momentum. In which
case, momentum, which is comprised by the particles in the
neutralized beam, is applied to the pressure transducer by a
momentum vector which is equal in magnitude and opposite
in direction to the change of the momentum vector of the
incident beam of electromagnetically neutralized radiation.

In other preferred embodiments, the process described in
the preferred embodiment which pertains to FIG. (4) is
repeated at least once (with respect to the given example in
which a targeted pressure transducer is applied). Wherein, in
each such embodiment, the impinging electromagnetically
neutralized particle beam, which comprises electromagneti-
cally neutralized quanta of electromagnetic radiation or
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electromagnetically neutralized electrically charged par-
ticles, is coherently reflected from the reflective outer sur-
face of a respectively implemented pressure transducer, and
then coherently transmitted through coherent transmission
apparatus to at least one other pressure transducer (and
applies pressure thereon) and/or is reflected back to the first
pressure transducer (upon which the neutralized particle
beam would apply pressure) so as to produce at least one
additional electrical voltage. In which case, upon repetition
of the process described in the preferred embodiment which
pertains to FIG. (4), but as modified herein, a plurality of
electrical voltages are produced during an interval of time to
produce the overall net result of the present embodiment,
e.g., such that a plurality of electrical voltages are produced
for supplying power to more than one load and/or for
supplying more power to one load, or such that data encoded
in such electrical voltages are retrieved over an interval of
time, e.g., for data buffering or data caching.

FIG. (5) illustrates a side view of another generalized
preferred embodiment of the present invention which is
applied for the transmission and subsequent utilization of
energy in an effective manner. Steps (1), (2), and (3) which
are applied in the preferred embodiment which pertains to
FIG. (3) are, in general, applicable in the preferred embodi-
ment which is illustrated in FIG. (5).

Wherein, in the preferred embodiment which is illustrated
in FIG. (5), apparatus (2r) produces a beam of partly
electromagnetically neutralized radiation (4r) which is
coherently transmitted by coherent transmission apparatus
(6r) (e.g., air filled tubing, optical fiber, or air) to targeted
electromagnetic-based utilization apparatus (40r) (e.g., a
detector comprising a photodetector or a particle detector).
In which case, the adverse electromagnetic interaction of the
beam of partly electromagnetically neutralized radiation (47)
with electromagnetically intense entities (e.g., electrically
charged particles) comprised in coherent transmission appa-
ratus (67) is eliminated in direct proportion to the time-
averaged energy flux density which is eliminated from beam
(4r) during transmission. Wherein, the adverse electromag-
netic effects of transmitting energy for the respective appli-
cation are eliminated in direct proportion to the extent to
which such adverse electromagnetic interaction is elimi-
nated.

Then, in the preferred embodiment which is illustrated in
FIG. (5), the coherently transmitted beam of partly electro-
magnetically neutralized radiation (4r) is utilized by elec-
tromagnetic-based utilization apparatus (407) in order to
produce the result of the respective embodiment (e.g., a
photodetector or a particle detector utilizes transmitted beam
4r to produce electrical output, e.g., electric voltage or
current output, when a beam of partly electromagnetically
neutralized quanta of electromagnetic radiation or a beam of
partly electromagnetically neutralized electrically charged
particles is applied, respectively). Wherein, in this case,
electromagnetically intense entities (e.g., -electrically
charged particles) comprised in electromagnetic-based uti-
lizing apparatus (40r) utilize transmitted beam (47) by way
of electromagnetic interaction.

FIG. (6) illustrates a side view of a generalized condi-
tional preferred embodiment of the present invention which
is applied for the transmission and subsequent utilization of
energy in an effective manner. In particular, the preferred
embodiment which is illustrated in FIG. (6) is different in
that it applies target (8x) which comprises incoherently
scattering and transmitting apparatus (50x), and a separate
posteriorly located electromagnetic-based utilization appa-
ratus (40x) (e.g., a detector comprising a photodetector or a
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particle detector). In this case, steps (1), (2), and (3) which
are applied in the preferred embodiments which pertain to
FIGS. (1), (2), and (3) are, in general, applicable in the
preferred embodiment which is illustrated in FIG. (6), yet
with the addition of a step.

Accordingly, in the preferred embodiment which is illus-
trated in FIG. (6), apparatus (2x) produces a beam of
electromagnetically neutralized radiation (4x) which is
coherently transmitted by coherent transmission apparatus
(6x) (e.g., air filled tubing, optical fiber, or air) to target (8x).
Wherein, the adverse electromagnetic interaction of neutral-
ized beam (4x) with electromagnetically intense entities
(e.g., electrically charged particles) comprised in coherent
transmission apparatus (6x) is eliminated in direct propor-
tion to the time-averaged energy flux density which is
eliminated from beam (4x) during transmission. In which
case, the adverse electromagnetic effects of transmitting
energy for the respective application are eliminated in direct
proportion to the extent to which such adverse electromag-
netic interaction is eliminated.

Then, in addition, electromagnetically neutralized beam
(4x) 1s incoherently scattered to an extent by incoherently
scattering apparatus in apparatus (50x) so as to produce a
beam of electromagnetically intense radiation (52x) com-
prising radiation which is associated with randomly distrib-
uted waves with random relative phases which neither
superimpose nor interfere, such that the electromagnetic
field intensities, which are associated with the waves, add,
and produce a significant non-zero magnitude of time-
averaged energy flux density in apparatus (50x), i.e., a beam
of electromagnetically intense radiation is produced com-
prising the following: a) an incoherent beam of radiation
which is produced by incoherent scattering, or also b) any
transmitted remaining portion of a beam of partly electro-
magnetically neutralized radiation which is not incoherently
scattered if a beam of partly electromagnetically neutralized
radiation is applied. Also in this step, the beam of electro-
magnetically intense radiation (52x) is transmitted by trans-
mission apparatus comprised in apparatus (50x) (e.g., trans-
mission apparatus comprising forward transmitting,
incoherently scattering media) (or also transmitted by trans-
mission media comprised in electromagnetic-based utiliza-
tion apparatus 40x) to electromagnetically intense entities
(e.g., electrically charged particles) comprised in apparatus
(40x).

Then, energy is transferred from the transmitted beam of
electromagnetically intense radiation (52x) to utilization
apparatus (40x) in order to produce the result of the respec-
tive embodiment (e.g., a photodetector or a particle detector
utilizes the transmitted beam of electromagnetically intense
radiation 52x to produce electrical output, e.g., electric
voltage or current output, when a beam of electromagneti-
cally intense quanta of electromagnetic radiation or a beam
of electromagnetically intense electrically charged particles
is involved, respectively). Wherein, electromagnetically
intense entities (e.g., electrically charged particles) com-
prised in apparatus (40x) utilize the transmitted beam of
electromagnetically intense radiation by way of electromag-
netic interaction. Note that, in another embodiment, energy
can be transferred from a transmitted beam of electromag-
netically intense radiation, by way of electromagnetic inter-
action, to an electromagnetic-based utilization apparatus in
a different sort of target in order to produce a different result
in the form of, for example, pertinent heat motion in, and/or
pertinent ionization and/or pertinent dissociation of, such a
utilization apparatus.
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If a beam of totally electromagnetically neutralized radia-
tion is applied, then the preferred embodiment which is
illustrated in FIG. (6) can apply a step comprising potential-
energy-based or also electromagnetic-based incoherent scat-
tering, and, in due course, a step for the utilization of
electromagnetically intense radiation. In which case, appa-
ratus (50x) in the preferred embodiment which is illustrated
in FIG. (6) would comprise potential-energy-based or also
electromagnetic-based incoherently scattering apparatus.

However, if a beam of partly electromagnetically neutral-
ized radiation is applied, then the preferred embodiment
which is illustrated in FIG. (6) can apply a step comprising
potential-energy-based and/or electromagnetic-based inco-
herent scattering, and, in due course, a step for the utilization
of electromagnetically intense radiation. Wherein, in this
case, apparatus (50x) would comprise potential-energy-
based and/or electromagnetic-based incoherently scattering
apparatus.

In these cases, potential-energy-based incoherently scat-
tering apparatus can comprise an irregularly ordered distri-
bution of particles which each comprise the following: a) a
size and spacing which are each comparable to, or signifi-
cantly larger than, the wavelengths of the waves which are
associated with the radiation which is incoherently scattered
from the beam of electromagnetically neutralized radiation
(4x); and b) potential energy which changes significantly
relative to the potential energy of its respective surround-
ings, and relative to the total energy comprised by the
respective incoherently scattered radiation. Wherein, poten-
tial-energy-based incoherent scattering processes (e.g.,
irregular reflections or also irregular refractions by an
irregularly ordered distribution of irregularly shaped par-
ticles) involve a quantum mechanical functional relation
between the total energy comprised by the respective inco-
herently scattered radiation and the potential energy com-
prised by potential-energy-based incoherently scattering
apparatus.

While, electromagnetic-based incoherently scattering
apparatus can comprise an irregularly ordered distribution of
electromagnetically intense entities (e.g., an irregularly
ordered distribution of static particles comprising atoms
and/or molecules which comprise electrically charged par-
ticles) which each comprise spacing which is significantly
larger than the wavelengths of the waves which are associ-
ated with the respective incoherently scattered radiation. In
which case, electromagnetic-based incoherent scattering
processes would involve electromagnetic interaction (e.g.,
would involve incoherent reradiation scattering if electro-
magnetically intense quanta of electromagnetic radiation are
involved; or would involve incoherent scattering due to
Coulomb force based collisions if electromagnetically
intense electrically charged particles are involved).

Note that if a beam of totally electromagnetically neu-
tralized radiation is applied in the preferred embodiment
which is illustrated in FIG. (6), then, for all practical
purposes, the onset of electromagnetic-based incoherent
scattering of electromagnetically intense radiation by elec-
tromagnetic-based incoherently scattering apparatus would
occur dependent upon the onset of the production of elec-
tromagnetically intense radiation by potential-energy-based
incoherent scattering. However, if a beam of partly electro-
magnetically neutralized radiation is applied in the preferred
embodiment which is illustrated in FIG. (6), then the onset
of electromagnetic-based incoherent scattering of electro-
magnetically intense radiation by electromagnetic-based
incoherently scattering apparatus would occur independent
of'the onset of the production of electromagnetically intense
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radiation by potential-energy-based incoherent scattering.
This would be the case since a beam of partly electromag-
netically neutralized radiation is already partly electromag-
netically intense due to partial constructive interference of
associated waves and partial reinforcement of respectively
associated electromagnetic fields.

Also, note that the time-averaged energy flux density
comprised by a given beam of partly electromagnetically
neutralized radiation which is applied in an embodiment is
considered to facilitate electromagnetic-based incoherent
scattering of the given beam of partly electromagnetically
neutralized radiation by electromagnetic-based incoherently
scattering apparatus in direct proportion to the time-aver-
aged energy flux density comprised in the respectively
applied beam of partly electromagnetically neutralized
radiation. (Refer to the embodiments which pertain to FIGS.
10a and 105 which regard one aspect of the significance of
adjusting the time-averaged energy flux density of a beam of
electromagnetically neutralized radiation which is applied in
certain embodiments of the present invention.)

Furthermore, note that in the method described hereinbe-
fore, the beam of electromagnetically intense radiation
which is produced by incoherent scattering is considered to
comprise a time-averaged energy flux density which is
greater than the time-averaged energy flux density which is
comprised by the beam of electromagnetically neutralized
radiation from which it is produced. Moreover, note that, in
general, in the present invention herein, electromagnetically
intense radiation is considered to be radiation which is
associated with a non-zero time-averaged energy flux den-
sity, such that electromagnetically intense radiation is con-
sidered, on average over time, totally electromagnetically
intense as follows: a) if it is propagating by itself; b) if it is
comprised in a beam of radiation produced with total
incoherence; or, in terms of general principles, ¢) if it is
comprised in a coherent beam of totally electromagnetically
intense radiation which is produced with total constructive
interference of forward traveling waves, and total reinforce-
ment of associated time-varying electromagnetic fields.
While, electromagnetically intense radiation is considered,
on average over time, partly electromagnetically intense if it
is comprised in a coherent beam of partly electromagneti-
cally neutralized radiation which is produced with partial
destructive interference of forward traveling waves, and
partial cancellation of associated time-varying electromag-
netic fields; and produced with partial constructive interfer-
ence of forward traveling waves, and partial reinforcement
of associated time-varying electromagnetic fields.

FIG. (7) illustrates a side view of yet another generalized
preferred embodiment of the present invention which is
applied for the transmission and subsequent utilization of
energy in an effective manner. The steps which are applied
in the preferred embodiment which pertains to FIG. (6) are,
in general, applicable in the preferred embodiment which is
illustrated in FIG. (7) except that incoherently scattering and
transmitting apparatus are combined with electromagnetic-
based utilization apparatus into one apparatus in target
apparatus (66ac) which is illustrated in FIG. (7) (e.g., a
detector comprising incoherently scattering and transmitting
apparatus, and electromagnetic-based utilization apparatus).

In which case, in the preferred embodiment which is
illustrated in FIG. (7), apparatus (2ac) produces a beam of
electromagnetically neutralized radiation (4ac) which is
coherently transmitted by coherent transmission apparatus
(6ac) (e.g., air filled tubing, optical fiber, or air) to target
(66ac). Wherein, the adverse electromagnetic interaction of
neutralized beam (4ac) with electromagnetically intense
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entities (e.g., electrically charged particles) comprised in
coherent transmission apparatus (6ac) is eliminated in direct
proportion to the time-averaged energy flux density which is
eliminated from beam (4ac) during transmission. In which
case, the adverse electromagnetic effects of transmitting
energy for the respective, application are eliminated in direct
proportion to the extent to which such adverse electromag-
netic interaction is eliminated.

Then, the coherently transmitted electromagnetically neu-
tralized beam (4ac) is incoherently scattered to an extent by
incoherently scattering apparatus comprised in target (66ac)
so as to produce a beam of electromagnetically intense
radiation (68ac) (which comprises a significant non-zero
magnitude of time-averaged energy flux density) in target
(66ac), i.e., a beam of electromagnetically intense radiation
is produced comprising the following: a) an incoherent beam
of radiation which is produced by incoherent scattering, or
also b) any transmitted remaining portion of a beam of partly
electromagnetically neutralized radiation which is not inco-
herently scattered if a beam of partly electromagnetically
neutralized radiation is applied. Also in this step, transmis-
sion apparatus comprised in target (66ac) (e.g., transmission
apparatus comprising forward transmitting, incoherently
scattering media) transmits the beam of electromagnetically
intense radiation (68ac) to electromagnetic-based utilization
apparatus (comprising electromagnetically intense entities,
e.g., electrically charged particles) also comprised in target
(66ac).

Subsequently, energy is transferred from the transmitted
beam of electromagnetically intense radiation (68ac) to the
electromagnetic-based utilization apparatus comprised in
target (66ac) in order to produce the result of the respective
embodiment (e.g., a photodetector or a particle detector
utilizes the transmitted beam of electromagnetically intense
radiation 68ac to produce electrical output, e.g., electric
voltage or current output, when a beam of electromagneti-
cally intense quanta of electromagnetic radiation or a beam
of electromagnetically intense electrically charged particles
is involved, respectively). Wherein, electromagnetically
intense entities (e.g., electrically charged particles) com-
prised in target (66ac) utilize the transmitted beam of
electromagnetically intense radiation by way of electromag-
netic interaction. Note that, in another embodiment, energy
can be transferred from a transmitted beam of electromag-
netically intense radiation, by way of electromagnetic inter-
action, to an electromagnetic-based utilization apparatus in
a different sort of target in order to produce a different result
in the form of, for example, pertinent heat motion in, and/or
pertinent ionization and/or pertinent dissociation of, such a
utilization apparatus.

Note that when electromagnetic-based incoherent scatter-
ing is applied, then electromagnetic-based incoherent scat-
tering can include an extent of the electromagnetic-based
utilization of the electromagnetically intense radiation as,
for example, with the application of inelastic incoherent
reradiation scattering if a beam of electromagnetically
intense quanta of electromagnetic radiation is involved, e.g.,
with the application of incoherent Compton scattering if a
beam of electromagnetically intense X-ray quanta of elec-
tromagnetic radiation is involved; or electromagnetic-based
incoherent scattering can include an extent of the electro-
magnetic-based utilization of the electromagnetically
intense radiation as, for example, with the application of
incoherent scattering which is produced by inelastic Cou-
lomb force based collisions if a beam of electromagnetically
intense electrically charged particles is involved. Wherein,
in such a case, a combined incoherent scattering and trans-



US 9,984,783 B2

27

mitting step (as with the application of electromagnetic-
based forward transmitting, incoherently scattering media)
can be combined to a respective extent with an electromag-
netic-based utilization step.

Still yet another generalized preferred embodiment which
is applied for the transmission and subsequent utilization of
energy in an effective manner basically applies the steps
which are applied in the preferred embodiment which per-
tains to FIG. (7). However, in this case, some respective
modifications are employed which include one in which the
incoherent scattering apparatus is comprised within, more
specifically, the region of the focus of a respectively applied
beam of electromagnetically neutralized electrically charged
particles, and the target itself does not comprise incoherent
scattering apparatus which can incoherently scatter a sig-
nificant amount of electrically charged particles from the
respectively applied beam of electromagnetically neutral-
ized electrically charged particles.

Wherein, in this embodiment, first, apparatus produces a
focused pulsed beam of electromagnetically neutralized
electrically charged particles (e.g., a focused pulsed beam of
electromagnetically neutralized electrons which are electric
charge neutralized in direct proportion to the corresponding
electromagnetic neutralization of the beam). Then, the neu-
tralized particle beam is coherently transmitted by coherent
transmission apparatus to the region of the beam’s focus
which is positioned in an electromagnetic-based utilization
apparatus which comprises electromagnetically intense enti-
ties (e.g., electrically charged particles) and is comprised in
the target apparatus. In which case, the adverse electromag-
netic interaction of the electromagnetically neutralized beam
with the coherent transmission apparatus, e.g., adverse Cou-
lomb force based collisions, is eliminated in direct propor-
tion to the time-averaged energy flux density which is
eliminated from the neutralized beam during transmission,
such that adverse electromagnetic effects of transmitting
energy are eliminated in direct proportion to the extent to
which such adverse electromagnetic interaction is elimi-
nated.

Then, the focused neutralized particle beam is incoher-
ently scattered to an extent by particles within the neutral-
ized particle beam in the region of the beam’s focus so as to
produce a beam of electromagnetically intense electrically
charged particles (comprising a significant non-zero magni-
tude of time-averaged energy flux density) in the electro-
magnetic-based utilization apparatus comprised in the tar-
get, i.e., a beam of electromagnetically intense electrically
charged particles is produced comprising the following: a)
an incoherent beam of electrically charged particles which is
produced by incoherent scattering, or also b) any transmitted
remaining portion of a beam of partly electromagnetically
neutralized electrically charged particles which is not inco-
herently scattered if a beam of partly electromagnetically
neutralized electrically charged particles is applied.

Here, if a focused beam of totally electromagnetically
neutralized electrically charged particles is applied, then, for
all practical purposes, incoherently scattering apparatus
would initially comprise a potential-energy-based incoher-
ently scattering medium which is produced by electric
charge neutralized electrically charged particles within the
neutralized particle beam which collectively produce sig-
nificant incoherently scattering potential energy in the
region of the beam’s focus. However, if a focused beam of
partly electromagnetically neutralized electrically charged
particles is applied, then the incoherently scattering appa-
ratus can initially comprise the electromagnetic-based inco-
herently scattering medium which is produced by electro-
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magnetically intense electrically charged particles within the
partly neutralized particle beam in the region of the beam’s
focus (which can produce Coulomb force based collisions),
or also can comprise a potential-energy-based incoherently
scattering medium which is produced by electrically charged
particles within the partly neutralized particle beam in the
region of the beam’s focus.

In either case in which the application of a beam of totally
electromagnetically neutralized electrically charged par-
ticles is involved, or a beam partly electromagnetically
neutralized electrically charged particles is involved, other
incoherent scattering apparatus can affect the incoherent
scattering outcome of the applied beam of neutralized elec-
trically charged particles including the following: 1a) poten-
tial-energy-based incoherent scattering apparatus which is
produced as a consequence of the incoherent scattering of
the neutralized particle beam in the region of the focus (i.e.,
any potential-energy-based incoherent scattering media
which is produced by the aftermath of the incoherently
scattered beam and which is produced by the aftermath of
the targeted media); and/or 1b) electromagnetic-based inco-
herent scattering apparatus, which comprises incoherent
electromagnetically intense electrically charged particles,
which is produced as a consequence of the incoherent
scattering of the neutralized particle beam in the region of
the focus (i.e., any electromagnetic-based incoherent scat-
tering media which is produced by the aftermath of the
incoherently scattered beam and which is produced by the
aftermath of the targeted media); and/or 2) any potential-
energy-based and/or electromagnetic-based incoherent scat-
tering media initially present in the target in the region of the
beam’s focus. (Note that such incoherent scattering pro-
cesses would have the onset conditions for electromagnetic-
based incoherent scattering which were described before in
the preferred embodiment which pertains to FIG. 6.)

Nevertheless, the beam of electromagnetically intense
electrically charged particles which is produced by incoher-
ent scattering is then transmitted by the transmission appa-
ratus within the target to electromagnetically intense entities
(e.g., electrically charged particles) comprised in the elec-
tromagnetic-based utilization apparatus comprised in the
target. Then, finally, energy is transferred from the trans-
mitted beam of electromagnetically intense electrically
charged particles to the electromagnetic-based utilization
apparatus, which then utilizes the transmitted beam of
electromagnetically intense electrically charged particles by
way of electromagnetic interaction to produce the result of
the respective embodiment, e.g., a target comprising a
particle detector can utilize the transmitted intense beam to
produce electrical output, e.g., electric voltage or current
output; or energy can be transferred from a transmitted beam
of electromagnetically intense electrically charged particles
by way of inelastic Coulomb force based collisions to an
electromagnetic-based utilization apparatus in a different
sort of target in order to produce a different result in the form
of, for example, pertinent ionization and/or pertinent disso-
ciation of such a utilization apparatus.

In other embodiments of the present invention, a filtering
apparatus is inserted between apparatus which is applied for
producing a beam of electromagnetically neutralized radia-
tion and coherent transmission apparatus. Wherein, the
filtering apparatus coherently transmits the beam of electro-
magnetically neutralized radiation while eliminating any
unwanted electromagnetically intense radiation which may
be produced by systematic and/or random error from the
electromagnetically neutralized beam. As examples:
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a) A filtering apparatus can comprise coherently transmis-
sive electromagnetically absorptive apparatus for an
embodiment of the present invention which applies a beam
of electromagnetically neutralized quanta of electromag-
netic radiation or a beam of electromagnetically neutralized
electrically charged particles, such that any unwanted elec-
tromagnetically intense radiation (which may be produced
by systematic and/or random error) would be electromag-
netically absorbed from a beam of otherwise totally elec-
tromagnetically neutralized radiation by such a filtering
apparatus. For example: 1) filtering apparatus can comprise
coherently transmissive, selectively absorptive apparatus for
absorbing unwanted relatively long wavelength electromag-
netically intense quanta of electromagnetic radiation from a
beam of otherwise totally electromagnetically neutralized
relatively long wavelength quanta of electromagnetic radia-
tion; ii) filtering apparatus can comprise coherently trans-
missive edge absorptive apparatus for absorbing unwanted
relatively short wavelength electromagnetically intense
quanta of electromagnetic radiation from a beam of other-
wise totally electromagnetically neutralized short wave-
length quanta of electromagnetic radiation, e.g., coherently
transmissive k-edge absorptive apparatus for absorbing elec-
tromagnetically intense X-rays from a beam of otherwise
totally electromagnetically neutralized X-ray wavelength
quanta of electromagnetic radiation; or iii) filtering appara-
tus can comprise apparatus which coherently transmits a
beam of electromagnetically neutralized electrically charged
particles while also electromagnetically absorbing unwanted
electromagnetically intense electrically charged particles
from the beam of otherwise totally electromagnetically
neutralized electrically charged particles;

b) A filtering apparatus can comprise a coherently trans-
missive limiter apparatus for an embodiment of the present
invention which applies a beam of partly electromagneti-
cally neutralized radiation, e.g., an optical limiter for an
embodiment which applies a beam of partly electromagneti-
cally neutralized optical wavelength quanta of electromag-
netic radiation. Wherein, a beam of partly electromagneti-
cally neutralized radiation which is applied in such an
embodiment would be coherently transmitted, and its time-
averaged energy flux density would be limited by the limiter
filter. In which case, the limiter would eliminate unwanted
time-averaged energy flux density (which is produced by
systematic and/or random error) from the respectively
applied beam of partly electromagnetically neutralized
radiation while still coherently transmitting the remaining
partly electromagnetically neutralized beam (which still
comprises a certain desired amount of time-averaged energy
flux density) towards a target; or

¢) A filtering apparatus can comprise a coherently trans-
missive electrostatic, magnetic, or electromagnetic deflect-
ing apparatus in combination with electromagnetically
absorptive apparatus. Wherein, such a filtering apparatus
(e.g., comprising a coherently transmissive electrostatic field
between two oppositely charged electrostatic plates situated
on opposite sides of a neutralized beam) would deflect
unwanted electromagnetically intense electrically charged
particles (which are produced by systematic and/or random
error) out of a beam of otherwise totally electromagnetically
neutralized electrically charged particles towards the elec-
tromagnetically absorptive apparatus, which would then
absorb the unwanted deflected electromagnetically intense
electrically charged particles in due course by way of
electromagnetic interaction.

In yet other embodiments of the present invention, shield-
ing apparatus is applied to enclose an entire embodiment, or
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shielding apparatus is applied between only part of a given
embodiment and any given material or space in order to
shield the environment from electromagnetically neutralized
and/or electromagnetically intense radiation which travels
beyond a desired boundary around the embodiment of the
present invention. For example, a shielding method can
comprise the application of a potential energy barrier appa-
ratus prior to such a boundary; or a shielding method can
comprise steps prior to such a boundary which include the
following: a) the step of incoherently scattering a transgress-
ing beam of radiation, which comprises electromagnetically
neutralized radiation, with incoherently scattering apparatus
s0 as to produce a resulting beam of electromagnetically
intense radiation comprising a non-zero magnitude of time-
averaged energy flux density; b) the step of transmitting the
resulting beam of electromagnetically intense radiation to an
electromagnetic-based absorptive apparatus; and, then, c)
the step of absorbing the transmitted electromagnetically
intense radiation with the electromagnetic-based absorptive
apparatus (which comprises electrically charged particles)
by way of electromagnetic interaction. Note that the inco-
herent scattering step described in step (a) hereinbefore can
include the step of transmitting electromagnetically intense
radiation to absorptive apparatus which is described in step
(b) hereinbefore, such that these steps are combined, e.g., as
with the application of transmitting, incoherently scattering
media. Also, note that if electromagnetic-based incoherent
scattering is applied in step (a) hereinbefore, then electro-
magnetic-based incoherent scattering can include an extent
of the electromagnetic-based absorption of electromagneti-
cally intense radiation which is described in step (c) here-
inbefore as would be the case with the application of
inelastic incoherent reradiation scattering if a beam of
electromagnetically intense quanta of electromagnetic radia-
tion is involved, or as would be the case with the application
of incoherent scattering which is produced by Coulomb
force based collisions (which provides stopping power) if a
beam of electromagnetically intense electrically charged
particles is involved. In which case, a combined incoherent
scattering and transmitting step (as with the application of
electromagnetic-based transmitting, incoherently scattering
media) can be combined to a respective extent with an
electromagnetic-based absorption step, such that steps (a),
(b), and (c) hereinbefore can also be combined together.
There are different ways of adjusting the present invention
in order to effectively accomplish the result of a respective
application including time-averaged particle flux density
adjustment, time-averaged energy flux density adjustment,
and focal point positioning adjustment. Wherein, one or
more ways of adjusting an embodiment of the present
invention can be applied in order to effectively accomplish
the desired result of an application of the present invention
depending on the conditions of the respective application.
FIGS. (8a) and (84) illustrate two hypothetical embodi-
ments of the present invention which together represent one
aspect of the significance of adjusting the time-averaged
particle flux density of a beam of electromagnetically neu-
tralized radiation which is applied in certain embodiments of
the present invention. Wherein, in the embodiments which
are illustrated in FIGS. (8a) and (8b), apparatus (2ak) and
(2am), respectively, produce beams of electromagnetically
neutralized radiation (4ak) and (dam), respectively. Beams
(4ak) and (4am) in the two embodiments are equivalent
(comprising equivalent radiation) with the exception that the
magnitude of the time-averaged particle flux density in the
beam of electromagnetically neutralized radiation (4ak),
which is illustrated in FIG. (8a), is less than the magnitude
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of the time-averaged particle flux density in the beam of
electromagnetically neutralized radiation (4am), which is
illustrated in FIG. (86), and with the condition that the
magnitude of the time-averaged energy flux density which is
in beam (4ak) can arbitrarily be the same as, or different
from, the magnitude of the time-averaged energy flux den-
sity which is in beam (4dam).

Subsequently, beams (4ak) and (4am) are each coherently
transmitted by a respectively separate but equivalent coher-
ent transmission apparatus (6ak) to a respectively separate
but equivalent incoherently scattering and transmitting
apparatus (50ak). Wherein, apparatus (50ak) in the two
embodiments are equivalent apparatus which each comprise
a uniform distribution of both potential-energy-based and
electromagnetic-based incoherently scattering and transmit-
ting apparatus.

Then, each of the beams (4ak) and (4am) is completely
scattered in an incoherent manner in its respectively separate
but equivalent apparatus (50ak) so as to produce beams of
electromagnetically intense radiation (52ak) and (52am),
respectively, which each comprise a non-zero magnitude of
time-averaged energy flux density. In which case, each of the
beams of electromagnetically intense radiation (52ak) and
(52am) is transmitted up to, and through, the centrally
located exit plane in its respective incoherently scattering
and transmitting apparatus (50ak), and the time-averaged
energy flux density which consequentially fluxes through the
respective exit plane in each embodiment is represented by
its own distribution curve comprising curves (82) and (84),
respectively. Wherein, distribution curves (82) and (84) are
each plotted in a (z-y) plane of which the (y) axis is aligned
along the centrally located exit plane of the respectively
applied apparatus (50ak) in each embodiment. While, in
each of the embodiments which are illustrated in FIGS. (8a)
and (84), a line, comprising line (z") and line (z"), respec-
tively, is drawn tangent to the maximum time-averaged
energy flux density of the respective distribution curve, and
each intersects the respective (z) axis at a point.

In which case, the maximum time-averaged energy flux
density which fluxes through the centrally located exit plane
in apparatus (50ak) in the embodiment which is illustrated in
FIG. (8a) is less than the maximum time-averaged energy
flux density which fluxes through the centrally located exit
plane in apparatus (50ak) in the embodiment which is
illustrated in FIG. (84) irrespective of whether the time-
averaged energy flux density of beam (4ak) was initially the
same as, or different from, the time-averaged energy flux
density of beam (4am). Wherein, such maxima of time-
averaged energy flux densities are different as such since the
time-averaged particle flux density in the beam of electro-
magnetically neutralized radiation (4ak), which is illustrated
in FIG. (8a), is less than the time-averaged particle flux
density in the beam of electromagnetically neutralized radia-
tion (4am), which is illustrated in FIGS. (85), and since
apparatus (50ak) completely incoherently scatters the beam
of electromagnetically neutralized radiation applied in each
of the embodiments (antecedent to the centrally located exit
plane). Thus, the distance on the (z) axis between (0) (zero)
and the intersecting point of line (z") in the embodiment
which is illustrated in FIG. (8q) is less than the distance on
the (z) axis between (0) (zero) and the intersecting point of
line (z") in the embodiment which is illustrated in FIG. (85).
Note that time-averaged particle flux density adjustment can
be accomplished herein, for example, by changing the power
setting of the source or sources applied to produce a respec-
tively applied beam of electromagnetically neutralized
radiation.
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FIGS. (9a) and (94) illustrate two hypothetical embodi-
ments of the present invention which together represent one
aspect of the lack of the significance of adjusting the
time-averaged energy flux density of a beam of electromag-
netically neutralized radiation which is applied in certain
embodiments of the present invention. Wherein, in the
embodiments which are illustrated in FIGS. (9a) and (95),
apparatus (2an) and (2ap), respectively, produce beams of
electromagnetically neutralized radiation (4an) and (4ap),
respectively. Beams (4an) and (4ap) both comprise equiva-
lent radiation, both comprise an equal magnitude of time-
averaged particle flux density, and both are associated with
two superimposed forward traveling wave components
(which comprise equivalent amplitudes and wavelengths).
However, the two beams are different in that the two
superimposed forward traveling wave components which
are associated with beam (4an) are out of phase to a
relatively different extent than the two superimposed for-
ward traveling wave components which are associated with
beam (4ap), such that beams (4ar) and (4ap) comprise
different magnitudes of time-averaged energy flux density.

Subsequently, beams (4ar) and (4ap) are each coherently
transmitted by a respectively separate but equivalent coher-
ent transmission apparatus (6ak) to a respectively separate
but equivalent incoherently scattering and transmitting
apparatus (50ak). Wherein, apparatus (50ak) in the two
embodiments are equivalent apparatus which each comprise
a uniform distribution of both potential-energy-based and
electromagnetic-based incoherently scattering and transmit-
ting apparatus.

Then, each of the beams (4ar) and (4ap) is completely
scattered in an incoherent manner in its respectively separate
but equivalent apparatus (50ak) so as to produce incoherent
beams of electromagnetically intense radiation (52ar) and
(52ap), respectively, which both comprise an equal non-zero
magnitude of time-averaged energy flux density. In which
case, each of the beams of electromagnetically intense
radiation (52an) and (52ap) is transmitted up to, and
through, the centrally located exit plane in its respective
incoherently scattering and transmitting apparatus (50ak),
and the time-averaged energy flux density which consequen-
tially fluxes through the respective exit plane in each
embodiment is represented by its own distribution curve
comprising curves (86) and (88), respectively. Wherein,
distribution curves (86) and (88) are each plotted in a (z-y)
plane of which the (y) axis is aligned along the centrally
located exit plane of the respectively applied apparatus
(50ak) in each embodiment. While, in each of the embodi-
ments which are illustrated in FIGS. (9¢) and (94), a
respectively separate but equivalent line (z") is drawn tan-
gent to the maximum time-averaged energy flux density of
the respectively separate but equivalent distribution curve,
and each intersects the respective (z) axis at a point.

In which case, the maximum time-averaged energy flux
density which fluxes through the centrally located exit plane
in apparatus (50ak) in the embodiment which is illustrated in
FIG. (9a) is equal to the maximum time-averaged energy
flux density which fluxes through the centrally located exit
plane in apparatus (50ak) in the embodiment which is
illustrated in FIG. (94) irrespective of the difference in the
magnitude of the time-averaged energy flux density of beam
(4an) compared to the magnitude of the time-averaged
energy flux density of beam (4ap). Wherein, such maxima of
time-averaged energy flux densities are the same as such
since the time-averaged particle flux density which is in the
beam of electromagnetically neutralized radiation (4ar) in
the embodiment which is illustrated in FIG. (9a) is equal to
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the time-averaged particle flux density which is in the beam
of electromagnetically neutralized radiation (4ap) in the
embodiment which is illustrated in FIG. (95), and since
apparatus (50ak) in each of the embodiments completely
incoherently scatters the beam of electromagnetically neu-
tralized radiation which is respectively applied (antecedent
to the centrally located exit plane). Thus, the distance on the
(z) axis between (0) (zero) and the intersecting point of line
(z") in the embodiment which is illustrated in FIG. (9a) is
equal to the distance on the (z) axis between (0) (zero) and
the intersecting point of line (z") in the embodiment which
is illustrated in FIG. (96). (Note that time-averaged energy
flux density adjustment can be accomplished by changing
the relative phases of the waves, i.e., here, by changing the
relative phase of the wave components, which are associated
with a respectively applied beam of electromagnetically
neutralized radiation.)

FIGS. (10q) and (105) illustrate two hypothetical embodi-
ments of the present invention which together represent one
aspect of the significance of adjusting the time-averaged
energy flux density of a beam of electromagnetically neu-
tralized radiation which is applied in certain embodiments of
the present invention. Wherein, in the embodiments which
are illustrated in FIGS. (10a) and (105), apparatus (2ar) and
(2at), respectively, produce beams of electromagnetically
neutralized radiation (4ar) and (4at), respectively. Beams
(4ar) and (4af) both comprise equivalent radiation, both
comprise an equal magnitude of time-averaged particle flux
density, and both are associated with two superimposed
forward traveling wave components (which comprise
equivalent amplitudes and wavelengths). However, the two
beams are different in that beam (4ar) is associated with
forward traveling wave components which are out of phase
to a greater extent than the forward traveling wave compo-
nents which are associated with beam (4a?), such that the
beam of electromagnetically neutralized radiation (4ar)
comprises less time-averaged energy flux density than the
beam of electromagnetically neutralized radiation (4at).

Subsequently, beams (4ar) and (4at) are each coherently
transmitted by a respectively separate but equivalent coher-
ent transmission apparatus (6ak) to a respectively separate
but equivalent incoherently scattering and transmitting
apparatus (50ar). Wherein, apparatus (50ar) in the two
embodiments are equivalent apparatus which each comprise
a uniform distribution of both potential-energy-based and
electromagnetic-based incoherently scattering and transmit-
ting apparatus.

Then, in these particular embodiments, each of the beams
(4ar) and (4at) is only partially scattered in an incoherent
manner in its respectively separate but equivalent apparatus
(50ar) so as to produce beams of electromagnetically intense
radiation (52ar) and (52af), respectively, which each com-
prise a non-zero magnitude of time-averaged energy flux
density. In which case, each of the beams of electromag-
netically intense radiation (52ar) and (52a¢) is transmitted
up to, and through, the centrally located exit plane in its
respective incoherently scattering and transmitting appara-
tus (50ar), and the time-averaged energy flux density which
consequentially fluxes through the respective exit plane in
each embodiment is represented by its own distribution
curve comprising curves (90) and (92), respectively.
Wherein, distribution curves (90) and (92) are each plotted
in a (z-y) plane of which the (y) axis is aligned along the
centrally located exit plane of the respectively applied
apparatus (50ar) in each embodiment. While, in each of the
embodiments which are illustrated in FIGS. (10a) and (105),
a line, comprising line (z') and line (z"), respectively, is
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drawn tangent to the maximum time-averaged energy flux
density of the respective distribution curve, and each inter-
sects the respective (z) axis at a point.

Here, even though the time-averaged particle flux densi-
ties of electromagnetically neutralized beams (4ar) and (4ar)
in the embodiments which are illustrated in FIGS. (10a) and
(105) are equal, the incoherently scattering apparatus in
apparatus (50ar) in each of the embodiments only partially
incoherently scatters the respectively applied beam of elec-
tromagnetically neutralized radiation such that electromag-
netic-based incoherently scattering has a greater effect in
apparatus (50ar) in the embodiment which is illustrated in
FIG. (105), since the beam of electromagnetically neutral-
ized radiation (4ar), which is applied in the embodiment
which is illustrated in FIG. (106), comprises a greater
time-averaged energy flux density than the beam of electro-
magnetically neutralized radiation (4ar) which is applied in
the embodiment which is illustrated in FIG. (10a). Wherein,
the time-averaged energy flux density in beam (4at) conse-
quentially facilitates electromagnetic-based incoherent scat-
tering in apparatus (50ar) in the embodiment which is
illustrated in FIG. (106) to a greater extent than time-
averaged energy flux density in beam (4ar) facilitates elec-
tromagnetic-based incoherently scattering in apparatus
(50ar) in the embodiment which is illustrated in FIG. (10a).

Thus, the maximum time-averaged energy flux density
which fluxes through the centrally located exit plane in
apparatus (50ar) in the embodiment which is illustrated in
FIG. (10q) is less than the maximum time-averaged energy
flux density which fluxes through the centrally located exit
plane in apparatus (50ar) in the embodiment which is
illustrated in FIG. (105). Therefore, the distance on the (z)
axis between (0) (zero) and the intersecting point of line (z')
in the embodiment which is illustrated in FIG. (10q) is less
than the distance on the (z) axis between (0) (zero) and the
intersecting point of line (z") in the embodiment which is
illustrated in FIG. (105).

FIGS. (11a) and (115) illustrate two hypothetical embodi-
ments of the present invention which together represent one
aspect of the significance of adjusting the depth of the focal
point of an applied beam of electromagnetically neutralized
radiation in the target in certain embodiments of the present
invention. In which case, in each of the two embodiments
which are illustrated in FIGS. (11a) and (115), a respectively
separate but equivalent apparatus (2au) produces a respec-
tively separate but equivalent focused beam of electromag-
netically neutralized radiation (4awu). Wherein, the two
embodiments which are illustrated in FIGS. (11a) and (115)
both comprise equivalent radiation, both comprise an equal
magnitude of time-averaged particle flux density, and both
comprise an equal magnitude of time-averaged energy flux
density. However, the two beams are different in that each
beam is focused towards a focal point which is positioned at
a different depth in a respectively separate but equivalent
incoherently scattering and transmitting apparatus (50ak).

Subsequently, the beams of electromagnetically neutral-
ized radiation (4au), which are respectively in the two
embodiments illustrated in FIGS. (11a) and (115), are each
coherently transmitted by a respectively separate but equiva-
lent (except for their lengths) coherent transmission appa-
ratus (6ak) to a respectively separate but equivalent inco-
herently scattering and transmitting apparatus (50ak).
Wherein, apparatus (50ak) in the two embodiments are
equivalent apparatus which each comprise a uniform distri-
bution of both potential-energy-based and electromagnetic-
based incoherently scattering and transmitting apparatus.
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Then, in the two embodiments which are illustrated in
FIGS. (11a) and (115), each of the respectively separate but
equivalent coherently transmitted beams of electromagneti-
cally neutralized radiation (4au) is incoherently scattered to
a respective extent by a respectively separate but equivalent
apparatus (50ak) so as to produce beams of electromagneti-
cally intense radiation (52au) and (52av), respectively,
which each comprise a respective non-zero magnitude of
time-averaged energy flux density. In which case, each of the
beams of electromagnetically intense radiation (52au) and
(52av) is transmitted up to, and through, the focal plane at
a respective depth within its respective incoherently scat-
tering and transmitting apparatus (50ak), and the time-
averaged energy flux density which consequentially fluxes
through the focal plane in each embodiment is represented
by its own distribution curve comprising curves (94) and
(96), respectively. Wherein, distribution curves (94) and (96)
are each plotted in a (z-y) plane of which the (y) axis is
aligned along the focal plane of the applied beam in the
respectively applied apparatus (50ak) in each embodiment.
While, in each of the embodiments which are illustrated in
FIGS. (11a) and (115), a line, comprising line (z") and line
(z'"), respectively, is drawn tangent to the maximum time-
averaged energy flux density of the respective distribution
curve, and each intersects the respective (z) axis at a point.

In the embodiment which is illustrated in FIG. (11a), the
focal point of beam (4au) is positioned in the incoherently
scattering and transmitting apparatus (50ak) at a lesser depth
than the depth at which the focal point of beam (4au) is
positioned in the incoherently scattering and transmitting
apparatus (50ak) in the embodiment which is illustrated in
FIG. (115). Wherein, the number of incoherent scatterers
which are in the path of the beam of electromagnetically
neutralized radiation (4aw) anterior to the focus in the
embodiment which is illustrated in FIG. (114a) is less than the
number of incoherent scatterers which are in the path of the
beam of electromagnetically neutralized radiation (4au)
anterior to the focus in the embodiment which is illustrated
in FIG. (115).

In which case, incoherently scattering apparatus in appa-
ratus (50ak) in the embodiment which is illustrated in FIG.
(11a) incoherently scatters the respectively applied beam of
electromagnetically neutralized radiation (4au) to a lesser
extent anterior to its focal point than incoherently scattering
apparatus in apparatus (50ak) incoherently scatters the
respectively applied beam of electromagnetically neutral-
ized radiation (4au) anterior to its focal point in the embodi-
ment which is illustrated in FIG. (115). Thus, the maximum
time-averaged energy flux density which fluxes through the
focal plane in apparatus (50ak) in the embodiment which is
illustrated in FIG. (11a) is less than the maximum time-
averaged energy flux density which fluxes through the focal
plane in apparatus (50ak) in the embodiment which is
illustrated in FIG. (115). Therefore, the distance on the (z)
axis between (0) (zero) and the intersecting point of line (z")
in the embodiment which is illustrated in FIG. (11q) is less
than the distance on the (z) axis between (0) (zero) and the
intersecting point of line (z'") in the embodiment which is
illustrated in FIG. (115).

FIG. (12a) is an illustration of a side view of a somewhat
specific preferred embodiment of the present invention
which is applied for transmitting power in an effective
manner, and includes a longitudinally sectioned view of the
respectively applied air filled tubing. The steps which are
applied in the preferred embodiments which pertain to
FIGS. (4), (5), (6), and (7) are, in general, applicable in the
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preferred embodiment which is illustrated in FIG. (12a) with
some respective modifications.

Wherein, in the preferred embodiment which is illustrated
in FIG. (12a), apparatus (2¢f), which comprises a source of
electromagnetically intense, coherent, forward propagating
radiation and an interferometer (e.g., apparatus which is
equivalent to the version of the Michelson interferometer
which is illustrated in FIG. 1' or apparatus which is a version
of a Mach-Zehnder interferometer), produces a beam of
electromagnetically neutralized radiation (4¢f) which is
coherently transmitted by coherent transmission media com-
prising air (6¢f) and tubing (or hollow cylindrical guide)
(6¢h) to power utilization apparatus (8cf). Wherein, the
adverse electromagnetic interaction of neutralized beam
(4¢cf) with electrically charged particles comprised in air
(6¢f) and tubing (6¢#) is eliminated in direct proportion to
the time-averaged energy flux density which is eliminated
from beam (4¢f) during transmission. In which case, the
adverse electromagnetic effects of transmitting energy for
power are eliminated in direct proportion to the extent to
which such adverse electromagnetic interaction is elimi-
nated (e.g., adverse electromagnetic-based scattering,
absorption, and corresponding adverse power attenuation of
beam 4¢f are eliminated to an extent such that energy is
conserved during transmission, and, consequentially, the
inefficiency of transmitting energy for power is eliminated to
a corresponding extent).

In this case, a) coherently transmitting tubing (6¢/) com-
prises tubing walls which produce a potential energy barrier
which changes significantly as follows: i) changes signifi-
cantly relative to the potential energy comprised by its
respective surroundings (i.e., here, air 6¢f inside, and air
outside, tubing 6¢#), and ii) changes significantly relative to
the total energy comprised by the coherently transmitted
electromagnetically neutralized radiation in beam (4¢f); and
b) coherently transmitting tubing (6¢k) comprises particles
on the inner surface which each comprise a size and spacing
which are each significantly smaller than the wavelengths of
the waves which are associated with the coherently trans-
mitted radiation in beam (4¢f). While, with respect to the
coherently transmitting air (6¢f), the potential energy of the
air (6¢f) changes insignificantly relative to the total energy
comprised by the coherently transmitted electromagnetically
neutralized radiation in beam (4¢f). Wherein, coherent trans-
mission processes involve a quantum mechanical functional
relation between the total energy comprised by the coher-
ently transmitted electromagnetically neutralized radiation
in beam (4¢f) and the potential energy comprised by tubing
(6¢h) and air (6¢f).

However, more specifically, if a beam of partly electro-
magnetically neutralized radiation, which comprises, for
example, a very small time-averaged energy flux density,
were applied, then coherent transmission processes would
also involve electromagnetic interaction between coherently
transmitted electromagnetically intense radiation in beam
(4c¢f) and electrically charged particles comprised in air (6¢f)
and tubing (6¢/). In which case, electromagnetic-based
coherent transmission media would comprise particles,
which comprise electrically charged particles, on the inner
surface of tubing (6c¢#) which each comprise a size and
spacing which are each significantly smaller than the wave-
lengths of the waves which are associated with the coher-
ently transmitted beam of partly electromagnetically neu-
tralized radiation. While, in addition, if a beam of partly
electromagnetically neutralized radiation is applied, then the
tubing walls should also be as electromagnetically non-
absorptive as possible.
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Nevertheless, then, in due course, energy is transferred
from the transmitted beam, which comprises electromag-
netically neutralized quanta of electromagnetic radiation or
electromagnetically neutralized electrically charged par-
ticles, to power utilization apparatus (8cf) in order to pro-
duce the result of the respective embodiment by a power
utilization process which comprises one of the following
examples depending upon the embodiment applied: a) a
power utilization process in which a momentum-based uti-
lization apparatus utilizes the momentum applied by a
transmitted beam of electromagnetically neutralized radia-
tion, e.g., a pressure transducer utilizes the pressure applied
by a transmitted electromagnetically neutralized particle
beam (comprising electromagnetically, neutralized quanta
of electromagnetic radiation or electromagnetically neutral-
ized electrically charged particles) in order to produce
electrical voltage for supplying power to a load (as described
generally in the preferred embodiment which pertains to
FIG. 4); b) a power utilization process in which electromag-
netic-based utilization apparatus, which comprises electri-
cally charged particles, utilizes a transmitted beam of partly
electromagnetically neutralized radiation by way of electro-
magnetic interaction when a beam of partly electromagneti-
cally neutralized radiation is applied (as described generally
in the preferred embodiment which pertains to FIG. 5), e.g.,
an electromagnetic-based detector utilizes a transmitted
beam of partly electromagnetically neutralized radiation in
order to produce electrical output for supplying power to a
load; or ¢) a power utilization process which includes the
following: 1) the step of incoherently scattering a transmitted
beam of electromagnetically neutralized radiation with inco-
herently scattering media so as to produce a beam of
electromagnetically intense radiation comprising a signifi-
cant non-zero magnitude of time-averaged energy flux den-
sity, i.e., so as to produce a beam of electromagnetically
intense radiation comprising an incoherent beam of radiation
which is produced by incoherent scattering, or also com-
prising any transmitted remaining portion of a beam of
partly electromagnetically neutralized radiation which is not
incoherently scattered if a beam of partly electromagneti-
cally neutralized radiation is applied; ii) the step of trans-
mitting the beam of electromagnetically intense radiation
produced as such (via transmission media) to an electro-
magnetic-based utilization apparatus; and then iii) the step
of utilizing the transmitted beam of electromagnetically
intense radiation with electromagnetic-based utilization
apparatus comprising electrically charged particles (by way
of electromagnetic interaction) for power, e.g., an electro-
magnetic-based detector utilizes a transmitted beam of elec-
tromagnetically intense radiation in order to produce elec-
trical output for supplying power to a load (as described in
general terms, for example, in the preferred embodiments
which pertain to FIGS. 6 and 7).

Note that the incoherent scattering step which is described
in step (i) hereinbefore can include the step of transmitting
the electromagnetically intense radiation to the utilization
apparatus which is described in step (ii) hereinbefore, such
that these steps are combined (e.g., as with the application
of forward transmitting, incoherently scattering media).
Also, note that if electromagnetic-based incoherent scatter-
ing is applied in step (i) hereinbefore, then electromagnetic-
based incoherent scattering can include an extent of the
electromagnetic-based utilization of electromagnetically
intense radiation which is described in step (iii) hereinbefore
as would be the case with the application of inelastic
incoherent reradiation scattering if a beam of electromag-
netically intense quanta of electromagnetic radiation is
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involved, or as would be the case with the application of
incoherent scattering which is produced by inelastic Cou-
lomb force based collisions if a beam of electromagnetically
intense electrically charged particles is involved. In which
case, a combined incoherent scattering and transmitting step
(as with the application of electromagnetic-based forward
transmitting, incoherently scattering media) can be com-
bined to a respective extent with an electromagnetic-based
utilization step, such that steps (i), (ii), and (iii) hereinbefore
can also be combined together.

Furthermore, note that this preferred embodiment of the
present invention can be applied for achieving a form of
electromagnetically “resistance-less” power transmission
when a beam of totally electromagnetically neutralized
radiation is applied, or a form of electromagnetically “low-
resistance” power transmission when a beam of partly
electromagnetically neutralized radiation is applied. More-
over, note that if a beam of electromagnetically neutralized
electrons is transmitted to a targeted utilization apparatus,
and the transmitted electromagnetically neutralized elec-
trons subsequently become static in the utilization apparatus
by, for example, a scattering process which includes Cou-
lomb force based collisions, then the electromagnetically
neutralized electrons will become electromagnetically
intense electrons upon becoming static, and can then be
utilized to produce an electrical voltage, i.e., a potential
gradient.

FIG. (12b) is an illustration of a side view of a somewhat
different preferred embodiment of the present invention
which is applied for transmitting power in an effective
manner, and also includes a longitudinally sectioned view of
the respectively applied air filled tubing. The steps which are
applied in the preferred embodiment which is illustrated in
FIG. (12a) are applicable in the preferred embodiment
which is illustrated in FIG. (125) except that, as a modifi-
cation, two tube sections merge into a single section of
tubing (i.e., the merged tubing acts as a coupler).

Wherein, in the preferred embodiment which is illustrated
in FIG. (12b), apparatus (2ck) and (2¢m) produce beams of
electromagnetically neutralized radiation (4ck) and (dem),
respectively, which are coherently transmitted by tube sec-
tions (6¢k) and (6¢m), respectively, to a merged section of
tubing (6¢r). Then, neutralized beams (4¢k) and (4em) are
combined by the merged section of tubing (6¢7) into a single
beam of electromagnetically neutralized radiation (4cn)
which is transmitted in a coherent manner by the merged
section of tubing (6¢n) to, and utilized in due course by,
power utilization apparatus (8ck).

FIG. (12¢) is an illustration of a side view of another
somewhat different preferred embodiment of the present
invention which is applied for transmitting power in an
effective manner, and also includes a longitudinally sec-
tioned view of the respectively applied air filled tubing. The
steps which are applied in the preferred embodiment which
is illustrated in FIG. (124a) are applicable in the preferred
embodiment which is illustrated in FIG. (12¢) except that, as
a modification, the applied tubing branches into two sections
of tubing (i.e., the branched tubing acts as a splitter).

Wherein, in the preferred embodiment which is illustrated
in FIG. (12¢), apparatus (2¢p) produces a beam of electro-
magnetically neutralized radiation (4¢p) which is coherently
transmitted by tube section (6¢p) to a branched section of
tubing, and then is divided by the branched section of tubing
into beam fractions of electromagnetically neutralized radia-
tion (4cr) and (4et). Then, tube sections (6¢r) and (6¢7)
transmit neutralized beam fractions (4¢r) and (4c?), respec-
tively, in a coherent manner to power utilization apparatus
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(8¢cr) and (8ct), respectively, which then each utilize the
respectively transmitted neutralized beam fraction for power
in due course.

FIG. (12d) is an illustration of a side view of yet another
somewhat different preferred embodiment of the present
invention which is applied for transmitting power in an
effective manner, and also includes a longitudinally sec-
tioned view of the respectively applied air filled tubing. The
steps which are applied in the preferred embodiments which
are illustrated in FIGS. (12a), (126), and (12¢) are applicable
in the preferred embodiment which is illustrated in FIG.
(12d) except that, as a modification, two sections of tubing
merge into a single section of tubing (i.e., the merged tubing
acts as a coupler), and then the single section of tubing
branches into two sections of tubing (i.e., the branched
tubing acts as a splitter).

Wherein, in the preferred embodiment which is illustrated
in FIG. (12d), apparatus (2cu) and (2¢v) produce beams of
electromagnetically neutralized radiation (4cu) and (dev),
respectively, which are coherently transmitted by tube sec-
tions (6cu) and (6¢v), respectively, to a merged section of
tubing (6cw). Then, neutralized beam fractions (4cu) and
(4cv) are combined by the merged section of tubing (6cw)
into a single beam of electromagnetically neutralized radia-
tion (4ew) which is coherently transmitted by the merged
section of tubing (6cw) to a branched section of tubing
which then divides beam (4cw) into beam fractions of
electromagnetically neutralized radiation (4cx) and (dcy).
Subsequently, neutralized beam fractions (4cx) and (4cy) are
coherently transmitted by tube sections (6cx) and (6cy),
respectively, to power utilization apparatus (8cx) and (8cy),
respectively, which then each utilize the respectively trans-
mitted neutralized beam fraction for power in due course.

FIG. (13) is an illustration of a side view of a somewhat
specific preferred embodiment of the present invention
which is applied for transmitting data in an effective manner
for wireline communications, and includes a longitudinally
sectioned view of the air filled tubing which is respectively
applied for data transmission. The steps which are applied in
the preferred embodiments for power transmission which
pertain to FIGS. (12a), (126), (12¢), and (12d) are, in
general, applicable in the preferred embodiment for wireline
communications herein with some respective modifications.

In which case, in the preferred embodiment which is
illustrated in FIG. (13), transmitter apparatus (2da) com-
prises transmitter device (2db) which comprises a miniature
laser source and an interferometer. Wherein, device (2db)
produces a beam of electromagnetically neutralized optical
wavelength quanta of electromagnetic radiation (4da,).

Then, beam (4da,) is coherently transmitted by coherent
transmission media comprising air to modulator (98da), and
then coherently transmitted and modulated by modulator
(98da), which comprises coherent transmission media, and
changes its respective potential energy (or, similarly,
changes its respective refractive index) in order to modulate
(e.g., a coherently transmissive acousto-optic modulator) so
as to produce a data-encoded modulated beam of electro-
magnetically neutralized quanta of electromagnetic radia-
tion (4da,) (e.g., an amplitude modulated, i.e., momentum
amplitude modulated, pulsed beam of electromagnetically
neutralized quanta of electromagnetic radiation which is
digitally encoded with data in a manner which is substan-
tially equivalent to the manner in which each of the beams
of electromagnetically neutralized radiation which are illus-
trated in FIGS. 2-¢ and 3-c is digitally encoded with binary
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data). Nevertheless, then, beam (4da,) is coherently trans-
mitted by air comprised in apparatus (2da) so as to exit
apparatus (2da).

Then, the modulated beam of electromagnetically neu-
tralized quanta of electromagnetic radiation (4da,) is coher-
ently transmitted by coherent transmission media compris-
ing air (6da) and tubing (or hollow cylindrical guide) (64b),
which comprises single mode dimensions, to receiver appa-
ratus (8da). Wherein, the adverse electromagnetic interac-
tion of neutralized beam (4da,) with electrically charged
particles comprised in air (6da) and tubing (6d4b) is elimi-
nated in direct proportion to the time-averaged energy flux
density which is eliminated from beam (4da,) during trans-
mission. In which case, the adverse electromagnetic effects
of transmitting energy for wireline communications are
eliminated in direct proportion to the extent to which such
adverse electromagnetic interaction is eliminated.

With respect to a prior art fiber optic system, the following
examples of the advantages of the present invention for
wireline communications are considered to be the case: a)
The present invention eliminates adverse electromagnetic-
based scattering, e.g., Rayleigh scattering, adverse electro-
magnetic-based absorption, and corresponding adverse elec-
tromagnetic-based signal attenuation of  the
electromagnetically neutralized beam in direct proportion to
the time-averaged energy flux density which is eliminated
from the neutralized beam during transmission so as to
increase the distance a signal can travel at various wave-
lengths without being amplified (or also regenerated), such
that the need for relatively high transmitter power output
and/or the need for signal amplification (or also regenera-
tion) is eliminated to a directly proportional extent, and such
that the bandwidth which is available (for practical pur-
poses) for wireline communications (in terms of frequen-
cies) is increased; b) The present invention decreases the
refractive index of the transmitting medium relative to an
optical fiber, such that the speed at which a signal travels is
increased to a directly proportional extent, and thus the
bandwidth which is available for wireline communications
is correspondingly increased in this way (i.e., in terms of the
speed of data transmission); and c¢) The present invention
eliminates some of the complexities of making and deploy-
ing a conveying medium for high bandwidth data transmis-
sion for wireline communications by applying air filled
tubing instead of optical fiber.

Then, beam (4da,) is utilized by an appropriate process
for communications reception by receiving apparatus (8da).
Wherein, beam (4da,) is utilized, for example, by one of the
power utilizing processes which are described in the pre-
ferred embodiment which pertains to FIG. (12a) except that
the data encoded in the power of the coherently transmitted
modulated beam of electromagnetically neutralized quanta
of electromagnetic radiation (4da,) is utilized by receiving
apparatus (8da) for communications. Note that another
preferred embodiment could apply a transceiver (which
comprises a transmitter and a receiver as, for example, the
transmitter and receiver which are described herein) at each
end of the link for two way communications. While further-
more, note that a version of the preferred embodiment
described herein could be applied for linking computers in
a computer network, e.g., for linking computers in a com-
puter cluster.

FIG. (14) illustrates a side view of another somewhat
specific preferred embodiment of the present invention
which is applied for transmitting data for wireline commu-
nications in an effective manner. The steps which are applied
in the preferred embodiment which pertains to FIG. (13) are,
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in general, applicable in the preferred embodiment which is
illustrated in FIG. (14) with some respective modifications
for the method of communications employed herein which
applies wave division multiplexing and demultiplexing.

Wherein, in the preferred embodiment which is illustrated
in FIG. (14), transmitter apparatus (2dc) comprises a plu-
rality of transmitter devices (2dd), (2de), and (2df) which
each comprise a miniature laser source (which each produce
a laser beam comprising an exclusive linewidth), and an
interferometer. In which case, devices (2dd), (2de), and (2df)
each produce a beam of optical wavelength electromagneti-
cally neutralized quanta of electromagnetic radiation com-
prising beams (4dd,), (4dde,), and (4df,), respectively.

Then, beams (4dd,), (4de,), and (4df;), which comprise
respectively different linewidths of electromagnetically neu-
tralized quanta of electromagnetic radiation, are coherently
transmitted by coherent transmission media comprising air
to modulators (98dd), (98de), and (98df), respectively.
Beams (4dd,), (4de,), and (4df,) are then modulated and
coherently transmitted by modulators (98dd), (98de), and
(98df), respectively (each of which modulates by changing
its respective potential energy or, similarly, each of which
modulates by changing its respective refractive index, e.g.,
each comprises a coherently transmissive acousto-optic
modulator), so as to produce data-encoded modulated beams
of electromagnetically neutralized quanta of electromag-
netic radiation (4dd,), (4de,), and (4df,), respectively (e.g.,
amplitude modulated, i.e., momentum amplitude modulated,
pulsed beams of electromagnetically neutralized quanta of
electromagnetic radiation which each is digitally encoded
with data in a manner which is substantially equivalent to the
manner in which each of the beams of electromagnetically
neutralized radiation which are illustrated in FIGS. 2-¢ and
3-c¢ is digitally encoded with binary data). Subsequently,
beams (4dd.), (4de,), and (4df,) are coherently transmitted
by air to, and multiplexed by, multiplexer (100dc) so as to
produce a multiplexed beam of electromagnetically neutral-
ized quanta of electromagnetic radiation (4dc).

After that, the neutralized multiplexed beam (4dc) is
coherently transmitted by coherent transmission media com-
prising air (6dc) and tubing (6dd), which comprises single
mode dimensions, to demultiplexer (102dc). Wherein, the
adverse electromagnetic interaction of multiplexed beam
(4dc) with electrically charged particles comprised in air
(6dc) and tubing (6dd) is eliminated in direct proportion to
the time-averaged energy flux density which is eliminated
from beam (4dc) during transmission. In which case, the
adverse electromagnetic effects of transmitting energy for
wireline communications are eliminated in direct proportion
to the extent to which such adverse electromagnetic inter-
action is eliminated (which includes the elimination of the
example adverse electromagnetic effects of transmitting
energy for wireline communications which are eliminated in
the preferred embodiment which pertains to FIG. 13).

Next, demultiplexer (102dc) demultiplexes beam (4dc)
into separate modulated beams of electromagnetically neu-
tralized quanta of electromagnetic radiation of respective
linewidths comprising beams (4dd;), (4des), and (4df5),
which are then coherently transmitted to receiver apparatus
(8dd), (8de), and (8df), respectively, which are collectively
comprised in receiver apparatus (8dc). Wherein, the utiliza-
tion apparatus comprised in each of the receiver apparatus
(8dd), (8de), and (84f) then utilizes the respectively trans-
mitted modulated neutralized beam by an appropriate pro-
cess for communications reception (e.g., by one of the
receiving processes described in the preferred embodiment
which pertains to FIG. 13, that is, for example, by one of the

30

40

45

42

power utilizing processes which are described in the pre-
ferred embodiment which pertains to FIG. 12a except that
the data encoded in the power of each modulated beam of
electromagnetically neutralized quanta of electromagnetic
radiation herein is utilized by a respective receiving appa-
ratus for communications). Note that another preferred
embodiment could apply a transceiver (which comprises a
transmitter and a receiver as, for example, the transmitter
and receiver which are described herein) and a respective
multiplexer and demultiplexer at each end of the link for two
way communications. While furthermore, note that a version
of the preferred embodiment described herein could be
applied for linking computers in a computer network, e.g.,
for linking computers in a computer cluster.

FIG. (14') is a somewhat detailed illustration of one
version of the preferred embodiment of the present invention
which is illustrated in FIG. (14). In which case, FIG. (14"
especially illustrates multiplexer (100dc'-A) which is one
version of multiplexer (100dc) which is illustrated in FIG.
(14), and also especially illustrates demultiplexer (102dc'-A)
which is one version of demultiplexer (102dc) which is
illustrated in FIG. (14). Wherein, the steps which are applied
in the preferred embodiment which pertains to FIG. (14),
which comprises a method which applies multiplexing and
demultiplexing for transmitting data in an effective manner
for wireline communications, are, in general, applicable in
the preferred embodiment which is illustrated in FIG. (14")
except that, more specifically, the preferred embodiment
which is illustrated in FIG. (14') applies multiplexer (100dc'-
A) which comprises prism (100dc¢'-B), and applies demul-
tiplexer (102dc'-A) which comprises prism (102dc'-B).

Other preferred embodiments for transmitting data in an
effective manner for wireline communications apply meth-
ods which are generally equivalent to, but somewhat more
specifically different from, the methods which are applied in
the preferred embodiments which pertain to FIGS. (13) and
(14) (which are exemplified by the application of electro-
magnetically neutralized optical wavelengths of quanta of
electromagnetic radiation). Wherein, the preferred embodi-
ments referred to herein are somewhat different in that they
are each respectively modified for inclusively producing,
transmitting, and receiving longer wavelengths of electro-
magnetically neutralized quanta of electromagnetic radia-
tion relative to the optical wavelengths.

Still other preferred embodiments for transmitting data in
an effective manner for wireline communications are differ-
ent in that each applies a method which applies optical fiber
as a coherent transmission medium instead of air filled
tubing as applied in the preferred embodiments which
pertain to FIGS. (13), (14), and (14"). Wherein, in one such
preferred embodiment, apparatus, which comprises a min-
iature laser and an interferometer, produces a data-encoded
modulated beam of electromagnetically neutralized quanta
of electromagnetic radiation (e.g., an amplitude modulated,
i.e., momentum amplitude modulated, pulsed beam of elec-
tromagnetically neutralized quanta of electromagnetic radia-
tion which is digitally encoded with data in a manner which
is substantially equivalent to the manner in which each of the
beams of electromagnetically neutralized radiation which
are illustrated in FIGS. 2-¢ and 3-c is digitally encoded with
binary data). Then, the neutralized beam is coherently trans-
mitted by an optical fiber to a receiver apparatus.

In which case, the adverse electromagnetic interaction of
the neutralized beam with electrically charged particles
comprised in the optical fiber is eliminated in direct propor-
tion to the time-averaged energy flux density which is
eliminated from the coherently transmitted neutralized beam
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during transmission. Wherein, the adverse electromagnetic
effects of transmitting energy for wireline communications
(e.g., adverse electromagnetic-based scattering, e.g., Ray-
leigh scattering, adverse electromagnetic-based absorption,
and corresponding adverse electromagnetic-based signal
attenuation of the neutralized beam) are eliminated in direct
proportion to the extent to which such adverse electromag-
netic interaction is eliminated.

In this case, the coherently transmitting optical fiber
comprises an optical fiber core which comprises potential
energy which changes significantly relative to the potential
energy comprised by the respectively comprised cladding of
the optical fiber, and relative to the total energy comprised
by the coherently transmitted electromagnetically neutral-
ized quanta of electromagnetic radiation so as to produce a
significant potential energy barrier (which effectively pro-
duces total internal reflection). While, the coherently trans-
mitting optical fiber core also comprises particles, compris-
ing electrically charged particles, which each comprise the
following: a) a size and spacing which are each significantly
smaller than the wavelengths of the waves of the quanta of
electromagnetic radiation comprised in the coherently trans-
mitted neutralized beam; and b) potential energy which
changes insignificantly relative to the potential energy com-
prised by its respective surroundings, and relative to the total
energy comprised by the electromagnetically neutralized
quanta of electromagnetic radiation which are coherently
transmitted inside the optical fiber core. Wherein, coherent
transmission processes involve a quantum mechanical func-
tional relation between the total energy comprised by the
coherently transmitted electromagnetically neutralized
quanta of electromagnetic radiation and the potential energy
comprised by the optical fiber; or, also, coherent transmis-
sion processes involve electromagnetic interaction between
electromagnetically intense quanta of electromagnetic radia-
tion in the neutralized beam and electrically charged par-
ticles comprised in the optical fiber if a modulated beam of
partly electromagnetically neutralized quanta of electromag-
netic radiation is applied.

Then, receiver apparatus utilizes the transmitted neutral-
ized beam by an appropriate process for communications
reception. Wherein, for example, receiving apparatus uti-
lizes the transmitted beam by one of the power utilizing
processes which are described in the preferred embodiment
which pertains to FIG. (12a) except that the data encoded in
the power of the modulated neutralized beam is utilized by
receiving apparatus for communications.

Still yet other preferred embodiments of the present
invention each employ a method which is applied for
transmitting power for use as a utility as described in the
preferred embodiments which pertain to FIGS. (12a), (125),
(12¢), and (12d), and is also applied for transmitting power
in the form of data for wireline communications as described
before in the preferred embodiments for wireline commu-
nications. In which case, in each such embodiment, the
target utilizes the power of a transmitted modulated beam of
electromagnetically neutralized radiation for power per se
by, for example, one of the power utilizing processes which
are described in the preferred embodiment which pertains to
FIG. (12a), and also utilizes the data encoded in the same
transmitted beam for communications by one of the receiv-
ing processes which are described in the preferred embodi-
ment which pertains to FIG. (13), that is, for example, one
of the power utilizing processes which are described in the
preferred embodiment which pertains to FIG. (12a) except
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that the data encoded in the power of the transmitted
neutralized beam is utilized by receiving apparatus for
communications.

FIGS. (15) and (16) each illustrate a side view of a
somewhat specific preferred embodiment of the present
invention which is applied for transmitting data in an
effective manner for wireless communications. The steps
which are applied in the preferred embodiment which per-
tains to FIG. (13) for wireline communications, and the
preferred embodiments for wireline communications which
specifically include the application of relatively long wave-
lengths of electromagnetically neutralized quanta of elec-
tromagnetic radiation relative to optical wavelengths (which
are referred to immediately following the preferred embodi-
ment pertaining to FIG. (14', and which are pertinent to the
preferred embodiment which pertains to FIG. 13), are, in
general, applicable in the preferred embodiment for wireless
communications which is illustrated in FIG. (15), except
with respective modifications including the application of air
(6dh) as a coherent transmission medium instead of air filled
tubing. While, the methods which apply wave division
multiplexing and demultiplexing for wireline communica-
tions as described in the preferred embodiments which
pertain to FIGS. (14), (14'), and as referred to in the
preferred embodiments which specifically include the appli-
cation of relatively long wavelengths of electromagnetically
neutralized quanta of electromagnetic radiation relative to
optical wavelengths (which are referred to immediately
following the preferred embodiment pertaining to FIG. 14,
and which are pertinent to the preferred embodiment which
pertains to FIG. 14), are, in general, applicable in the
preferred embodiment for wireless communications which
is illustrated in FIG. (16), except with respective modifica-
tions including the application of air (6dk) as a coherent
transmission medium instead of air filled tubing.

Wherein, in both preferred embodiments (15) and (16),
the adverse electromagnetic interaction of a respectively
applied modulated neutralized beam with electrically
charged particles comprised in air is eliminated in direct
proportion to the time-averaged energy flux density which is
eliminated from the respective coherently transmitted neu-
tralized beam during transmission. In which case, the
adverse electromagnetic effects of transmitting energy for
wireless communications are eliminated to a directly pro-
portional extent, e.g., adverse electromagnetic-based scat-
tering, e.g., Rayleigh scattering, adverse electromagnetic-
based  absorption, and  corresponding  adverse
electromagnetic-based signal attenuation of the neutralized
beam are eliminated in direct proportion to the time-aver-
aged energy flux density which is eliminated from the
respectively applied beam of electromagnetically neutral-
ized quanta of electromagnetic radiation during transmission
so as to increase the distance a signal can travel without
being amplified (or repeated), such that the need for rela-
tively high transmitter power output and/or the need for
signal amplification (or repeating) is eliminated to a directly
proportional extent, and such that the bandwidth (in terms of
frequencies) which is available (for practical purposes) for
signal transmission is increased.

To broaden, the detailed description of the present inven-
tion herein describes a limited number of the embodiments
of the present invention. Yet, various other embodiments of
the present invention can be included in the scope of the
present invention. Thus, the present invention should be
interpreted in as broad a scope as possible so as to include
all of the equivalent embodiments of the present invention.
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Notes: Reference characters (2), (4), (6), and (8) in the
present patent disclosure each represent a parent part com-
prising the full scope of the group of parts which each have
a reference character with the same number and a lower case
letter (or letters) following the number, and each of those
reference characters which is different from, but related to,
the parent part reference character represents a somewhat
different scope (or selection) of the full set of versions of the
parent part; Drawing, including drawing illustrating a beam
of electromagnetically neutralized radiation, which is posi-
tioned inside other drawing is not illustrated as hidden, and
thus, for example, a beam of electromagnetically neutralized
radiation in such drawing is not represented by a dashed line.
This is done in the case of a beam of electromagnetically
neutralized radiation since the superposition resultant of a
beam which is produced by total destructive interference of
forward traveling transverse waves, and total cancellation of
associated electromagnetic fields, can be represented con-
ventionally by a dashed line as illustrated in FIG. (2-a);
Hatching which is applied to sectional views is somewhat
generic in that it is not intended to represent any particular
material, but rather it is intended to represent a range of
materials relevant to the particular application; Thick dashed
lines adjacent to hatched tubing is intended to indicated that
the tubing extends farther than illustrated; Note that the
drawings are not drawn to scale, such that, for example, the
transmitter and receiver in FIGS. (15) and (16) may be
separated farther than illustrated; The term “eliminate,” and
each of the various forms thereof (including “eliminates,”
“eliminated,” “eliminating,” and “elimination”), means to
“omit” in its respective form in the various forms of the
phrases which relate to the elimination of time-averaged
energy flux density from an electromagnetically neutralized
beam, the elimination of adverse electromagnetic interac-
tion, the elimination of adverse electromagnetic effects, and
any similar phrase; The term “time-averaged energy flux
density” means “intensity”; The unqualified term “electri-
cally charged particle” means “an electromagnetically
intense electrically charged particle” (as pertains to the
definition of an electromagnetically intense entity referred to
in the preferred embodiment which pertains to FIG. 1), and,
similarly, the unqualified term “electrically charged par-
ticles” such as in the parenthetical phrase “(e.g., electrically
charged particles)” means “electromagnetically intense elec-
trically charged particles”; The phrase “at least one trans-
ducible change in momentum” means “at least one change
in momentum which is capable of being transduced”; The
term “total destructive interference” should be considered as
the maximum amount of destructive interference possible
with respect to an electromagnetically neutralized beam of
radiation, in which case an electromagnetically neutralized
beam of radiation which is produced with total destructive
interference is considered to comprise an electromagneti-
cally neutralized coherent beam of superimposed quasi-
monochromatic waves which are associated with quasi-
monoenergetic quanta of electromagnetic radiation, or is
considered to comprise an electromagnetically neutralized
coherent beam of superimposed quasi-monochromatic
waves which are associated with quasi-monoenergetic
propagating electrically charged particles. Wherein, all other
related references such as a “superposition resultant of zero
magnitude”; “resultant electromagnetic field of zero magni-
tude”; “time-averaged energy flux density of zero magni-
tude”; words to the effect of “the total electromagnetic
neutralization of a beam™; “total electric charge neutraliza-
tion”; “totally electromagnetically neutralized radiation”;
words to the effect of “the total elimination of time-averaged
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energy flux density from a beam™; words to the effect of “the
total elimination of the adverse electromagnetic interaction
of a neutralized beam with electrically charged particles in
a coherent transmission medium™; and words to the effect of
“the total elimination of the adverse electromagnetic effects
of transmitting energy”; should be considered as approxi-
mations which establish relative starting “zero” references
accordingly. Wherein, for example, an applied beam of
totally electromagnetically neutralized radiation would
“minimally” electromagnetically interact with electrically
charged particles comprised in transmission apparatus dur-
ing coherent transmission; References to the amount of
electromagnetic intensity comprised by a beam (or radiation
comprised in a beam) pertain to the conditions of the waves
which are associated with, and electromagnetic fields which
are produced by, the beam. Wherein, for example, the term
“partly electromagnetically intense” (or the like) with
respect to a uniform beam of partly electromagnetically
neutralized radiation pertains to the condition of the beam of
partly neutralized radiation in that it comprises coherent
radiation with associated superimposed forward traveling
waves which not only partly destructively interfere, but also
partly constructively interfere; and in that it produces elec-
tromagnetic fields, which are associated with the waves,
which not only partly cancel, but also partly reinforce. In
which case, the beam of partly electromagnetically neutral-
ized radiation is “partly electromagnetically intense” (i.e.,
comprises a partial intensity or a partial time-averaged
energy flux density) relative to the maximum possible inten-
sity comprised by a hypothetical beam of totally electro-
magnetically intense radiation which would be equivalent
except that it would be produced with total constructive
interference of respectively associated waves, and total
reinforcement of the respectively associated electromagnetic
fields which are produced by the hypothetical beam; or the
beam of partly electromagnetically neutralized radiation is
“partly electromagnetically intense” relative to the maxi-
mum possible intensity comprised by a hypothetical beam of
totally electromagnetically intense radiation which would be
equivalent except that it would be produced with total spatial
incoherence. Wherein, it is considered that a uniform beam
such as beam (45) (which is illustrated in FIG. (2-a), or
beam (4/) (which is illustrated in FIG. 3-a) (or radiation
comprised in such a uniform beam) is electromagnetically
intense relative to the maximum and minimum (i.e., “zero”

possible intensities of the beam of which it is comprised as
relates to such hypothetical beams; Any reference to the
adverse electromagnetic interaction (or the elimination
thereof) of a coherently transmitted beam of electromag-
netically neutralized radiation with electrically charged par-
ticles comprised in a coherent transmission apparatus is
based on a coherently transmitted beam of electromagneti-
cally neutralized radiation comprising a significantly large
quantity of electromagnetically neutralized radiation en
masse in quantum mechanical terms, is based on a coher-
ently transmitted beam of electromagnetically neutralized
radiation comprising a significantly large quantity of elec-
tromagnetically neutralized radiation over an extended inter-
val of time in quantum mechanical terms, or is based on any
quantity of electromagnetically neutralized radiation which
is coherently transmitted through a quantum mechanically
significant length of electrically charged particles; Coher-
ence length should be considered with respect to the main-
tenance and elimination of destructive interference of for-
ward traveling waves, and the maintenance and elimination
of the cancellation of respectively associated electromag-
netic fields, which pertain to a beam of electromagnetically
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neutralized radiation which is applied in the present inven-
tion; Certain beams of radiation (e.g., one or more beams of
radiation which are created by, for example, backscattering,
backreflections, multiple reflections, e.g., secondary reflec-
tions, or extraneous beams) in any given embodiment in the
specification herein may not be illustrated and/or may not be
referred to in some way or ways so that any such embodi-
ment of the present invention is not too confusing; Certain
phrases in the present patent disclosure pertaining to trans-
mitting energy in an effective manner including phrases such
as “in order to accomplish their overall objectives in an
effective manner”; “for producing an overall effective
result”; “the transmission and subsequent utilization of
energy in an effective manner”; or “such that a result is
produced in an overall effective manner” each mean to
include the objective of transmitting energy in order to
accomplish a particular result, and also mean to include the
objective of doing so in an efficient manner (i.e., doing so
without an applied beam of electromagnetically neutralized
radiation adversely electromagnetically interacting with
electrically charged particles comprised in a coherent trans-
mission medium to an extent, and without related adverse
electromagnetic effects to a directly proportional extent).

I claim:

1. A method of transmitting electromagnetically neutral-
ized radiation for transmitting energy in an energy efficient
manner, wherein the method comprises the following steps
of:

1) generating a generic beam of electromagnetically neu-
tralized radiation with apparatus comprising interfero-
metric apparatus such as a Mach-Zehnder interferom-
eter, wherein the interferometric apparatus produces at
least two beams of intense coherent radiation and then
combines the intense coherent beams with a beam
combiner in order to produce the neutralized beam
comprising a totally electromagnetically neutralized
beam or a partly electromagnetically neutralized beam,
such that the coherent beams in the neutralized beam
have associated coherent forward traveling waves
which are superimposed and relatively aligned an
amount out of phase selected from the group compris-
ing 180 degrees out of phase and an amount out of
phase which is within an open interval between zero
degrees out of phase and 180 degrees out of phase,
wherein the radiation in the neutralized beam com-
prises forward propagating radiation which is at least
one selected from the group comprising forward propa-
gating photons and forward propagating electrically
charged particles, and wherein the waves which are
associated with the neutralized beam comprise dis-
placement vectors which cancel in direct proportion to
the amount to which the waves are out of phase, such
that the displacement vectors produce interference
comprising total destructive interference or partial
destructive interference corresponding to the amount to
which the displacement vectors cancel, and such that
the interference of the displacement vectors produces
associated electric and magnetic field resultants which
produce an intensity which is inversely proportional to
the amount of the destructive interference, wherein the
totally electromagnetically neutralized beam has asso-
ciated waves which result in total destructive interfer-
ence, such that the totally electromagnetically neutral-
ized beam is associated with zero intensity, and wherein
the partly electromagnetically neutralized beam has
associated waves which result in partial destructive
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interference, such that the partly electromagnetically
neutralized beam is associated with non-zero intensity;

2) coherently transmitting the radiation in the neutralized

beam through a generic transmission medium compris-
ing electrically charged particles to a transducer,
wherein the generating apparatus is adjoining the trans-
mission medium, and wherein the transmission
medium comprises one selected from the group com-
prising air filled tubing, optical fiber, and air compris-
ing at least one selected from the group comprising
atoms and molecules, wherein as the neutralized beam
is transmitted through the transmission medium the
interaction of the radiation in the neutralized beam with
the electrically charged particles comprised in the
transmission medium by manner of electromagnetic
force is eliminated by an amount which is directly
proportional to the amount of the destructive interfer-
ence in the neutralized beam and inversely proportional
to the intensity of the resultant electromagnetic field
which remains in the neutralized beam, wherein the
totally electromagnetically neutralized beam produces
zero electromagnetic interaction with the electrically
charged particles comprised in the transmission
medium, and wherein the partly electromagnetically
neutralized beam produces non-zero electromagnetic
interaction with the electrically charged particles com-
prised in the transmission medium, such that the partly
neutralized beam of photons is attenuated by the trans-
mission medium by the respectively remaining non-
zero electromagnetic interaction by an attenuation pro-
cess comprising at least one selected from the group
which first comprises an electromagnetic-based attenu-
ation process in which the generic transmission
medium is a first more specific transmission medium
comprising at least one selected from the group com-
prising atoms and molecules in which the first trans-
mission medium absorbs a non-zero amount of energy
out of the partly neutralized beam of forward propa-
gating photons in direct proportion to the remaining
non-zero intensity of the respective partly electromag-
netically neutralized beam of photons such as by a
manner in which the absorbed energy is transformed
into a portion of the thermal energy of the first trans-
mission medium and second comprises an electromag-
netic-based attenuation process in which the generic
transmission medium is a second more specific trans-
mission medium comprising at least one selected from
the group comprising atoms and molecules in which the
partly neutralized beam of photons is attenuated by a
process in which a quantity of the photons from the
partly neutralized beam of photons is absorbed and
reradiated by the second transmission medium out of
the partly neutralized beam of forward propagating
photons in direct proportion to the remaining non-zero
intensity of the respective partly electromagnetically
neutralized beam of photons such as by manner of
Rayleigh scattering for the case in which the respective
partly neutralized beam of photons more specifically
comprises optical wavelength electromagnetic radia-
tion and the transmission medium comprises the air
filled tubing, the optical fiber, or the air, and such that
the partly neutralized beam of electrically charged
particles is attenuated by the generic transmission
medium by the respectively remaining non-zero elec-
tromagnetic interaction by an attenuation process
which comprises at least one Coulomb force based
collision process selected from the group which first
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comprises a process in which a quantity of the electri-
cally charged particles from the partly neutralized beam
of electrically charged particles collides with a quantity
of the electrically charged particles comprised in the
generic transmission medium in direct proportion to the
remaining non-zero intensity of the respective partly
electromagnetically neutralized beam of electrically
charged particles such as by manner of elastic or
inelastic scattering such that each of the respectively
rebounding electrically charged particles is redirected
out of the respective partly neutralized beam of forward
propagating electrically charged particles and second
comprises a process in which a quantity of the electri-
cally charged particles from the partly neutralized beam
of electrically charged particles collides with a quantity
of the electrically charged particles comprised in the
generic transmission medium in direct proportion to the
remaining non-zero intensity of the respective partly
electromagnetically neutralized beam of electrically
charged particles such as by manner of inelastic colli-
sion such that each of the respectively rebounding
electrically charged particles is consequentially associ-
ated with a longer wavelength and is propagating in the
forward direction within the perimeter of the respective
partly neutralized beam of forward propagating elec-
trically charged particles, wherein the electromagnetic
interaction of the generic neutralized beam with the
generic transmission medium is controlled by the inten-
sity of the generic neutralized beam in a directly
proportional manner, and wherein the amount of the
energy in the generic neutralized beam which is trans-
mitted to the transducer is controlled by the intensity of
the generic neutralized beam in an inversely propor-
tional manner; and

3) transferring an amount of the energy from the trans-

mitted generic beam of electromagnetically neutralized
radiation to the transducer, wherein the generic trans-
mission medium is adjoining the transducer, and
wherein an amount of the energy which is transferred
to the transducer is transduced by the transducer into a
result comprising at least one selected from the group
of electrical voltage and electrical current.

2. The method of claim 1, more specifically in which the
magnitude of the momentum in the generic neutralized beam
is modulated with a modulator so that the generic neutral-
ized beam comprises at least one change in the magnitude of
the momentum, wherein the generic neutralized beam is
modulated by changes in the modulator which affect the
momentum of the generic neutralized beam as the generic
neutralized beam is transmitted through the modulator such
as modulated by changes in the refractive index property of
an acousto-optic modulator for the case in which the generic
neutralized beam more specifically comprises optical elec-
tromagnetic radiation which operates with the acousto-optic
modulator, and more specifically in which the transducer is
a pressure transducer, wherein the transmitted generic neu-
tralized beam applies pressure upon the pressure transducer
according to the modulation of the momentum of the trans-
mitted generic neutralized beam, such that at least one
change in pressure is applied by the generic neutralized
beam upon the pressure transducer so that the pressure
transducer produces the result, wherein the result more
specifically comprises at least one change in the output of
the pressure transducer comprising at least one selected from
the group of electrical voltage output and electrical current
output.
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3. The method of claim 1, more specifically in which the
generic neutralized beam of electromagnetically neutralized
radiation is partly electromagnetically neutralized, wherein
the partly electromagnetically neutralized beam has associ-
ated waves which produce partial destructive interference
and partial constructive interference, such that the associated
electric and magnetic fields each cancel in direct proportion
to the amount of the destructive interference and each
reinforce in direct proportion to the amount of the construc-
tive interference, wherein the resultant electromagnetic field
of the partly electromagnetically neutralized beam has non-
zero intensity which is inversely proportional to the amount
of the destructive interference and directly proportional to
the amount of the constructive interference, and more spe-
cifically in which the transducer is a detector comprising
electrically charged particles, wherein the energy which is
transferred from the transmitted beam of partly electromag-
netically neutralized radiation to the detector is more spe-
cifically transferred to electrically charged particles com-
prised in the detector by manner of electromagnetic force so
that the detector produces the result.

4. A method of transmitting electromagnetically neutral-
ized radiation for transmitting energy in an energy efficient
manner, wherein the method comprises the following steps
of:

1) generating a generic beam of electromagnetically neu-
tralized radiation with apparatus comprising interfero-
metric apparatus such as a Mach-Zehnder interferom-
eter, wherein the interferometric apparatus produces at
least two beams of intense coherent radiation and then
combines the intense coherent beams with a beam
combiner in order to produce the neutralized beam
comprising a totally electromagnetically neutralized
beam or a partly electromagnetically neutralized beam,
such that the coherent beams in the neutralized beam
have associated coherent forward traveling waves
which are superimposed and relatively aligned an
amount out of phase selected from the group compris-
ing 180 degrees out of phase and an amount out of
phase which is within an open interval between zero
degrees out of phase and 180 degrees out of phase,
wherein the radiation in the neutralized beam com-
prises forward propagating radiation which is at least
one selected from the group comprising forward propa-
gating photons and forward propagating electrically
charged particles, and wherein the waves which are
associated with the neutralized beam comprise dis-
placement vectors which cancel in direct proportion to
the amount to which the waves are out of phase, such
that the displacement vectors produce interference
comprising total destructive interference or partial
destructive interference corresponding to the amount to
which the displacement vectors cancel, and such that
the interference of the displacement vectors produces
associated electric and magnetic field resultants which
produce an intensity which is inversely proportional to
the amount of the destructive interference, wherein the
totally electromagnetically neutralized beam has asso-
ciated waves which result in total destructive interfer-
ence, such that the totally electromagnetically neutral-
ized beam is associated with zero intensity, and wherein
the partly electromagnetically neutralized beam has
associated waves which result in partial destructive
interference, such that the partly electromagnetically
neutralized beam is associated with non-zero intensity;

2) coherently transmitting the radiation in the neutralized
beam through a generic transmission medium compris-
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ing electrically charged particles to a transducer,
wherein the generating apparatus is adjoining the trans-
mission medium, and wherein the transmission
medium comprises one selected from the group com-
prising air filled tubing, optical fiber, and air compris-
ing at least one selected from the group comprising
atoms and molecules, wherein as the neutralized beam
is transmitted through the transmission medium the
interaction of the radiation in the neutralized beam with
the electrically charged particles comprised in the
transmission medium by manner of electromagnetic
force is eliminated by an amount which is directly
proportional to the amount of the destructive interfer-
ence in the neutralized beam and inversely proportional
to the intensity of the resultant electromagnetic field
which remains in the neutralized beam, wherein the
totally electromagnetically neutralized beam produces
zero electromagnetic interaction with the electrically
charged particles comprised in the transmission
medium, and wherein the partly electromagnetically
neutralized beam produces non-zero electromagnetic
interaction with the electrically charged particles com-
prised in the transmission medium, such that the partly
neutralized beam of photons is attenuated by the trans-
mission medium by the respectively remaining non-
zero electromagnetic interaction by an attenuation pro-
cess comprising at least one selected from the group
which first comprises an electromagnetic-based attenu-
ation process in which the generic transmission
medium is a first more specific transmission medium
comprising at least one selected from the group com-
prising atoms and molecules in which the first trans-
mission medium absorbs a non-zero amount of energy
out of the partly neutralized beam of forward propa-
gating photons in direct proportion to the remaining
non-zero intensity of the respective partly electromag-
netically neutralized beam of photons such as by a
manner in which the absorbed energy is transformed
into a portion of the thermal energy of the first trans-
mission medium and second comprises an electromag-
netic-based attenuation process in which the generic
transmission medium is a second more specific trans-
mission medium comprising at least one selected from
the group comprising atoms and molecules in which the
partly neutralized beam of photons is attenuated by a
process in which a quantity of the photons from the
partly neutralized beam of photons is absorbed and
reradiated by the second transmission medium out of
the partly neutralized beam of forward propagating
photons in direct proportion to the remaining non-zero
intensity of the respective partly electromagnetically
neutralized beam of photons such as by manner of
Rayleigh scattering for the case in which the respective
partly neutralized beam of photons more specifically
comprises optical wavelength electromagnetic radia-
tion and the transmission medium comprises the air
filled tubing, the optical fiber, or the air, and such that
the partly neutralized beam of electrically charged
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particles is attenuated by the generic transmission
medium by the respectively remaining non-zero elec-
tromagnetic interaction by an attenuation process
which comprises at least one Coulomb force based
collision process selected from the group which first
comprises a process in which a quantity of the electri-
cally charged particles from the partly neutralized beam
of electrically charged particles collides with a quantity
of the electrically charged particles comprised in the
generic transmission medium in direct proportion to the
remaining non-zero intensity of the respective partly
electromagnetically neutralized beam of electrically
charged particles such as by manner of elastic or
inelastic scattering such that each of the respectively
rebounding electrically charged particles is redirected
out of the respective partly neutralized beam of forward
propagating electrically charged particles and second
comprises a process in which a quantity of the electri-
cally charged particles from the partly neutralized beam
of electrically charged particles collides with a quantity
of the electrically charged particles comprised in the
generic transmission medium in direct proportion to the
remaining non-zero intensity of the respective partly
electromagnetically neutralized beam of electrically
charged particles such as by manner of inelastic colli-
sion such that each of the respectively rebounding
electrically charged particles is consequentially associ-
ated with a longer wavelength and is propagating in the
forward direction within the perimeter of the respective
partly neutralized beam of forward propagating elec-
trically charged particles, wherein the electromagnetic
interaction of the generic neutralized beam with the
generic transmission medium is controlled by the inten-
sity of the generic neutralized beam in a directly
proportional manner, and wherein the amount of the
energy in the generic neutralized beam which is trans-
mitted to the transducer is controlled by the intensity of
the generic neutralized beam in an inversely propor-
tional manner;

3) incoherently scattering an amount of the transmitted

generic neutralized beam with scattering apparatus
comprised in the transducer in order to produce a
resulting beam comprising incoherent radiation which
produces intensity, wherein the generic transmission
medium is adjoining the transducer, and wherein the
amount of incoherent radiation and the corresponding
intensity which is produced in the resultant beam
comprising incoherent radiation is directly proportional
to the amount of the scattering of the transmitted
generic neutralized beam; and

4) transferring an amount of the energy from the resultant

beam to electrically charged particles comprised in the
transducer by manner of electromagnetic force,
wherein an amount of the energy which is transferred
to the transducer is transduced by the transducer into a
result comprising at least one selected from the group
of electrical voltage and electrical current.
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